ER O 560 268 Bl Description Field of Invention 5 This invention relates . °
to conpounds exhibiting activity ' icular retroviruses, to
pFocersTJées for producing the Conpom,gﬁ%&gé?;r raceuti cal preparations
thereof, and to a nethod of using the com :pounds to conbat infections
caused bygg;a,p{.a{row ruses. Background of the Invention 10 In 1983, a
retrovirus, known as human i munodeficiency virus type 1 (HV-1), was
establ i ShEdld%Blnv’bnﬁoausat i ve agent of acquired i mmune deficiency syndrone
(AIDS), see RC @llo and L. Montagnier, Scientific American, 259 (4), 40
(1988) .5 Thi Jhigiinverstion statdsac oontpoands @stibiting racivity égambtaparticula rgtrodimsest toqumoceddds ter
recent |y, protheing | tiss edmpourels,aib epffanmiaceutical prepagationstharenh detl it ia gmathyod \af rusisg the mem?2
(HI'V-2)  hawundsete gomizbintertionechused by thb3etowioeesd causative agent of AIDS. The
identification of human imunodeficiency virus. (HV) as a causative agent

and t he dBeckgreyndohthe iaventien hods to grow the virus in quantity have resul ted
i n the @i scover8¥3 of conpounds which inhibit the repllcatlon of HHV in

vitro. The Mid P‘t'%l?ltk"?f’f“a§sh“5‘ﬁn F"PIPH“B‘i’eE' pncy ﬁ'g ( ! ansr ?S?B"SP?F s
manner i scaé' E g gﬁ‘l BssY§ '°'\'R?1|(@ )Sse RPei ne
Sa

alarmmg roﬁﬁ?ﬁMom
Eakaiy Lgeego e f"amgegw &zsﬁsae wusfwbg% 7 s gy it
‘therapeut I'c é etlc ég. &ne Fn"i}h ?e% Léh eeHE%XJEBRQEﬁ‘jD%W l, P“S

This cl aSEb Svir éwr} ol which |
HV by in ﬁdn% H'i\le’ﬁ“«‘ﬁtu%e'rﬂerrﬁ&'ﬁﬁﬁdo @élﬁ‘ss 0 hﬁnto?@&%(&ﬁn&%b\ﬁﬁﬁe&% thls rin
ddubl e- st piadiddegiitidolias e WatH 3asibdia bk whikisB ah%ud&}adlﬁ‘é&eﬁn afld
enzymne o4 orno.Hl rdtehi) i3t @ilidoRyinosihd) (kAdW dido 8 atdenob.n& bmm) £6 ued Rk apButically to manage
transcri ptean patvhtdavith Synidetati® HVtiftectibiis\VTHid dids o/ sompolnas Raslbesolndas intekiére ait s
-t aig’et s f me lideyed oFHIVIBy Rfibiting réversblirbifscibitdsg) SThis @nymb 26riyeits VirBIANA 16 doubREstratided)
| ncr eas eddavigriboruciein acid (DNA) lid\4s @achdsl adesgontial wiEzykon domilVarsplichtioh. ' additiers® .inhibiihg
enzymne, | rekerse fepsariptassy sthertstagessat thetiVa life cycdleshagenibemd ddentifigd asergpis for gevalopiagn ahtit S
essent ieal Apsrdrws_(sr;ggar tametplt;;:lgf receiving dngreassd tattmtiﬁqn;;sd ?ﬂr:b}@n:iodgi ernt;vmekrwwul ;ed;{&ges
Wi t hi n- t herolgegy- Thissenryres. li [ewérse yehEOptags; tytent othe eblagrasandtis easential &9r
prot ei ns, 9'ewly. It [sIospanEbleioysfieeting ceﬁ%?wg‘a? Wighin,#e geg (PPS oF pag-rob (P18P) ipreteirgttar e
| nf ect i ou?'eéﬁer steypfural Arplglas, 6gq 1 HRAchP24, aad enzymes, 5‘9 %"%ﬁtr@‘!ﬂddﬁ lnafurRainfaptipus j f e
e. 3QVirions. Fhys, inhif w&'%’?%seﬁi“\% WiRifg ¢y gr ot ease over t he | ast
few yeé‘?s i Jhe ! 'ieéi?f’élﬁe'ﬁt' % i ot B?ttf%‘”é a’ﬁ goflgt rggse in
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pipecollnlc acid derlvatlves havlng an et hyl am ne TSA incorporated therein.
- The derivatives are potent inhibitors of H'V protéase. Mreover, a capacity
“to inhibit HV induced cytopathogenic effects in hunan cells has been
denonsgy at ed for the conpounds. Such properties, together with the
attributes of a relatively selective action and an apparent |ack of
toxicity, renders the conpounds 50 useful as agents for conbating HV
infections. 55 2 :



BP 0560268 Bl Summary of the Invention The conpounds of this invention are
represented by fornula 1 [err] 15 [err] wherein R3 is (i)
IFower Tal kyl, (ii) |ower cycl oal kyl W%EM]%% fphenyl ;. phenyl
nonosubstituted with halo, hydroxy, |ower ‘al kyl or |ower alkoxy; or
di substi t usgRma6Nie nMafdhei N each of the two substituent is independently
| ower al kyl—or hato; (iv) phenyl (|l ower)al kyl or phenyl (I ower)al kyl wherein
t he ar onat irRe ¥pbinadofitheinfioniafe repreeAtedBy fofmulaesxd Wi t h hal o, hydroxy, | ower
al kyl or Iower al koxy, (v) 1 -naphthyl or 2-naphthyl, 25 (vi) (Het) or
(Het)-(lower al kyl) wherein Het represents a five gr six menbered,
nonoval ent heterocyclic radical cont ai ni o) wo hetero-atons sel ected
fromnitrogen, oxygen and sul fur Bﬁ\l (vig) 2- ol inyl or 3-quinolinyl, and
R4 is hydrogen or |ower alkyl; ?‘ rein [err] is phenyl or
nmonosubstituted, disubstitut ed or tri ststltu d phenyl wherein each
substituént is independently |lo yl or h H&g B is absent or the
di val ent radi cal [err]-mhereiq | ower al kyl'; | ower cycloal kyl; (I ower
cycl oal kyl)-(lower alkyl); p hyl; or lower alkyl nonosubstituted
wi t h- hydroxy, carboxy, |ower al kox- ycarponyl, am nocarbonyl, (I ower
al kyl )am nocar bonyl or di(lower alkyl)am nocarbonyl; [err] is hydrogen,
hal o, hydr Sein| OWEr al kyl or lower alkoxy, R2 is | over al kyl; and 35 Y is
| ower al kyg(,ls ) ﬁ%(d)‘af‘ﬁdﬂhlc(o R R Phenyl nonosubstitut ed wi th halo,
ydroxy, | 0 3 ower koxy; phenyl nethyl or phenyl net hyl’
substltuggowrwuagmho hydroxy, |ower al kyl or |ower alkoxy, or Y is
Werr] Z gher ghghenddl; | pherfdX thondstibsBituted With i Hals] hyifox,Ulbied iyl orZlowér A lor ailskibstitted
phenyl or phgraiiyi whgr6in sath of thé twolstistusiit islindBgendanthnipeléralkylor hamaer al kyl or | ower
al \kdxy; or ( {nephenyiavenalky! orihbnyl(loBeralkyl vbbrioin aith dnadiatic pdaticinalieggof &mebnosubgiituted wdth or
one; 40 or &ald, hmmeoﬂe'rawlbnyovmelmxv,abl e acid addition salt thereof. It is
t o be under stvpbubkphthyor 2-mephthdr m "B i s absent”, used herein with reference to
formul a 28, neietidnHeti(lawerikpthwherdh Hetgertrsewsre fiee of Gixahasberetiamenoy a!?h?ﬁqf?gmv‘#ic
to the secon@dwcmmm ofe oo beiere-ploms satactef &em Riegen. a5 Eﬂej‘é'i‘ch%lﬂuft% 'B". A
~preferred grawolieyd prroaving Vb?""tﬁ‘i@'ryﬁ'(?@?ﬂqf&‘\’e‘i%ky'ﬁ@fpresent ed by fornula 1
erein X i s eAPF L GO vdereinET @l H'?”RB°’|’%°“P%‘R%‘F”‘°&1 WPS“ ”ﬂﬂ‘?é’ﬁ?’ls“bs”“’ted phenyl whereln
Zdi meth ? °"“2' 51oPR “

4 l 0

2 5-di cHP d' ' H%E}é&c( cycloalkyl; (lower

ph eny: ?I 03&( og}fg- oWer Mh:)rx (#:8 r:imo w%rkg b it ﬁ%ﬁﬂ?ﬁ%} 'vﬁ?r ?"K Iowe}~| alk0)1
I

portion |s nethoxy,

1- napht hyl g, %%L 7 h% '%r xy 2- pyr| di nyl, 4 pyr| di nyl,
2-pyri d'sgyl\(r(? Xr atk ro;v c‘?@ISHW* ph%hbﬂenﬁ Fnogos%&ltﬂﬂb lfvmwlalo Ryfrbx %ﬂeﬁalkwgnrl%n
Or I over  alyjgyd. thon rl pherly AothlVHHEEb Slituo§ Wit] haloS hydRRY) YowePikyP5Hadwet alkBRy@r -

H_/ or tri SMQ (G, tzeﬁhe\/&nt W i5 QU hic Istitbiry! & sulfshly10 Za¢ lorerDaMGH; tohéhgl &1phBIYE mbhoRils
select ed f Rid With BHi) Wdr&Q NBWe talkaCor AdweP BiRdxy;i oP ifet) AvherbinXR6t) §8;as Befined adrsirttfore) I
is the di vahemis zéradi 6] - NHCHR[ err]-wherein [err] is lower alkyl, or |ower
| kyl om0 subbbrapsutiadiiydctdptdbleGtio xyditioh saliatieredk. koxycar bonyl , ami nocar bonyl ,
(ower al kyl )teisitaicecandirstogd that theder(nl /e rbsahtl ywisgd- hegain withaeierbrmaytd forGida 1, means] that s
hydr ogen, el symbgl Bbhanieceme f|ca@ient bdR@ jdiningl >¢tde thel secdngdary aminprgrdugy [which gthbrwise
1, 1- di met hyodd bg/ioinediadBl-s | ower cycl oal kyl, phenyl, 4-chl orophenyl,
4- br onpbpheny|A patefred grpennefcam pounderéheh o ermepresﬁnmtbhéﬁ(mu' bH@P(?F X is ROG(0),
pheny| me hyFC(O) 2t RENRSE w@ﬁ in) R ‘P’efoﬁ'ky Ahort @WJ imethylphenyl, 2,4-
dlchlorophenyl 2,5-dichlorop enyl 26- |fluorophenyl S-fluoro ethylphenyl, phen {(lower)alkyl, phenyl-
{lower)alkyl wherein position 4 of the phenyl portion is substituted with chloro, fluoro, hydroxy, methyl or
methoxy, 1-naphthyl, 2-naphthyl, 2-furyl, 2-thienyl, 2-pyridinyl, 4-pyridinyl, 2-pyridinyimethyl, 4-thiazolyl-
methyl or 2-quinolinyl, and R* is hydrogen or lower alkyl;or
so X is R®*OCH.C(0O) wherein R®* is phenyl or phenyl mono-, di- or trisubstituted with lower alkyl or halo at a
position or positions selected from the group consisting of positions 2, 4 and 6;
B is absent or is the divalent radical -NHCHR® C(O)-wherein R® is lower alkyl, or lower alkyl monosubsituted
with hydroxy, lower alkoxycarbonyl, aminocarbonyl, (lower alkyl)aminocarbonyl or di{lower alkyl)-
aminocarbonyl;
s5 R’ is hydrogen, chloro, bromo or fluoro;
R? is 1-methylethyl, 2-methylpropyl or 1,1-dimethylethyl; and
Y is lower cycloalkyl, phenyl, 4-chlorophenyl, 4-bromophenyl, 4-fluorophenyl, 4-methylphenyl, 4-methox-
yphenyl, phenylmethyl, {4-fluorophenyl)methyl or (4-methylphenyl)methyl; or
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EP O 560 268 B1 Y is Werrwherein Wand n are as defined herei nabove and Z
Is | ower alkyl, phenyl, 2-furyl 2-pyridinyl, 3-pyridinyl,
4-pyrifdi nyl, 4-thiazolyl, 2- pyrlnégbﬁ§$g&£8hethyl 2- pyr|n1d|nyl

4, 6-di met hyl -2- pyrimdinyl or 2,6-dinethyl-4-pyrimdinyl; or a

t her apeuty g} bﬁ{z%g GHERIAR afu A& ds asiflbd ﬂ.emaﬁéi,lafané PaN&RF alif RBHYE 2N\ 2thib@Al
group of Fﬁi Dyrdiyl e@ﬁﬁiﬁlﬁﬁt hig¥iyi, 03- Wl'ﬂnﬂilril WRREHEIHD-pyrinhidinyl, 4,6-dimethyl-2-
tert-but R'KMI 'bpﬂélullneth -4-plyAmitl hﬁ'dﬂﬁ wbah@any hekspableiidid|addition salt thereof.

(2, 4-di chl'og ﬂgﬁeﬂMr)eG%F p B/ dompountisis Peprdsertiddydpiiam i | wher@in 418 ey -butyloxycarbbnyl,
di f | uog ohEBHehPReRMRAbonyl, ( 5- @ I-dioKisrophenyBéamphyh e nyd 5 dichioephanki)-carbonyl,  (2.6-
benzyl ox\urmérbghemiicarbopd; C hisauarphetehlyiphenpiiztrbanyl C abbezgigkycarbonyl,  (4-chlorophenyl)-
(4- hy dr oxyemoryesibnye t4ioudsoeyphéyhdthoxfodrbnmyl, [tbmgthdxpphehy)methoxysaptonylbasatyl benaeybt y| |
benzoyl , tinepaiEienyicarienyll eaadbtwaipiyjcaRenyh piRpyriingmpthonicabenyl. ,2- -quinolinylcarbonyl, ben-
(2-pyri dlmlylhmmatbow}' ) ¢ &k{Boyriginyimgthyflamino¢arbegyl.c arNometil- N'(%E)fﬁld'"ﬂ‘yPtW'ﬁ@@,%\’bB%yl
N- ( 2- pier i ptieneytapatyihn2tnethyihenosaseivly (2, 4-dimethylphenoxy)acetyl, (2,6-dimethylphenoxy)acetyl, (2,4,6-
N- et hy| -iigetiyinbgnoxdacatyl. (eohietpp ea?ma%épqdéﬂ ro- 2%@6‘5}4@'}%

h?Zhl 11yd othylethyl, 1-

(2 oty R e et >f"“"°f‘2'f’¢°** 'y",%?"ﬁg : gg{%% @;}gﬁ;ﬁgy, " x,)

ﬁ th is 2 m ylpropyl

' (aﬁsgm o doﬂwg%nﬁ:g I¢| nd c cahelxy 8'%’5?&* &"p gcgwﬂ%ﬂ?%p ely,Tt- %91 %)b B
S nov Ry r,ew ot o E‘F a0 i
(e pg;yfﬁ%ﬁ% i L F e ah&t,zr&fwmm : (m Lo
d dinylthi i t g

2- et hy %% yl’ldl Iﬁﬁ@)ﬂ Gl-dlﬁl@dyliﬁ’ﬂﬁlmgl“ﬂ*m8M|:1IOPMEW§UIf¥nyl
4- chl or opfagRhifon '( p n9 fﬁ?)(ﬁlo ( ﬁ’@iﬁ)}iﬁéﬁm{hﬁrﬁ{ (4- pﬁlﬂiﬁ%ﬁéthyl)thlo or a therapeutically
(4\mst hoXatedp@Bis lagi ftish salt2- et hyl propoxy, phenoxy, 2-pyridinyl oxy,

3- pyri di nyl Rxbst phefériedigidup Yt ¥ Yompbunddis' fepiestinteyl Ibp Xoymula 1 in which X is tert-butyloxycar-
(4- met hy | poryl,p\behaylorlicarponyD Xatety(, 4(2{6-dihawipherlyhcrbpnml,i Ringbhtinglonyioasponyl, (2-pyridinyl-
(2, 6- dismerhditytcy)dartiyiyl) 2vquiiomyichrbany] orbidiaettiybhy2-pyAdimymetisil)enyinafedribroxly B is valyl, tert-
3- pyri di ryutylgyeyoisojqucyl- trporiytiorragpanaginiloRY/is hydreden av thioginenBt i d)ydimetivisthyl: and Gis
pheny!| sul ghemyy Ibenzgh phepdrs L2-bysimidinylogy, (R e-dimethy-#-pyrimidinyBoxy, 2-yidtlinymethxy, 3- -pyridinyl-
4- pyri di rmysthoy. cﬂ—pvzd-mmm. vitiio, ohenylsulfinyd, iphenyisulionyd Zyurigipy! PPy idiRyitgio, 4-
( 2,6- di mewriginyitiio,p3-pyripidingitin f ecq'meshvl 2-ayrigidinyhibion, rpmd' ta'P n(iPyfidinyiethyl-
benz | $ohi thio °b"e€ﬁ'2 nymethyiiie: °f BbA “E‘i§|'>f ﬂfFﬁPFab'egz'd i
(3-pyridi ny °7tt ﬂ'\'?fﬁ"qgrg"g f°"8?’ Wé‘i{’bléheﬁéjy W

t abl B ad Bﬂfhlé%h g
?ggregsgnt%ds °'Ft F& EY ct? tagre' utyI ox ca ; tﬁPer‘é "y

d
benzyl OX Ry er 78 a g @ mﬂw ‘?J‘tﬁ divglent radlcal -NHCHRS C-
©) ony?

2 naph a@g
ji nol i lngl gjg % pﬂéﬂn hﬁ&{ll d&ﬁb&})ﬁba ﬁmr&ﬁnlngcﬁw Rglidns inB 1 S

Va yI teg N&)ﬁ conip&f?l edl'CEN ulat 1177 O HeraBdutichihp ARGl Isatt [ifRfebd, ané a-
hydrogen &5, ég,ggay goce sicarrier. 1- di met hyl ethyl; and Y is phenyl, benzyl,
g\gnOXYa 2- ﬂ’M—f dcopes 6! ifédttion (ndiudis &k wWail ilbﬁbthdh-f&}/tfehﬁﬂg HiVNiyife¢tidNs/in a human comprising

yri di nggminmidniag teretd -ap fidctiveltiount BEthé1compound-opipmiuthi 10y anbdrieticallyzoepiable kalto,
phenyl sulthérent] , phenyl sul fonyl, 2-pyridinylthio, 3-pyridinylthio, 4-
pyridinyl t hiase ingluped wittirdtheydcopel i & mhptBedfonprdtegting2buman icaisgagaipst) HIW | pathogenesis
(2- pyri di cogriprisbighyydalinghsaiy c6lB- withr ard antigHiVrestibglive am@ot ohiacrompound of formula 1, or a
4- (pyr kadi therhnertichilyl apceptable salitheseof.her apeut i cal | y acceptabl e acid addition salt
t her eof . AnBtopessesrierpreppring thercomepugdsti foraia LeRPeRaied hereingfighr esent ed by
formula 1 wherein X is (2-nethyl- phenoxy)acetyl, _
(2, 4- di nePejs pithelavepioncet yi | (2, 6- di met hyl phenoxy) acetyl or
2,4,6-dineth Iehenoxy) acetyl; B is absent; [err] is hydrogen; and R2 and Y
are as“ﬂeﬁ'ﬁé@—l n the last i nst ance; or a ther apeut ically acceptable acid

addi tion sajt et eq'elrtﬁe %tlonf se gjeﬁrfc?}l&w J%ﬂ% tFIé) rBrlQ&w& ypds
of tor mJl fﬁ:g t EﬁL rﬁ cz i0C fo; sde¥lropean
asynmetr .ﬁmmr EBcI? %ﬁbﬁfé h@&) B nbtariBval rSBxsncamfuegmsanpme " ooRRe A 6.4
Wi t hi ngd hggaco B?e ne,'Lthréorind V1€ Qd?ne'aﬁdﬁ-leﬂ ﬁJFHéEééWeiyca conposi tion for
treati ng H Yid B Clohé iyl s &isWGRIM, GRIEP Bl 610n BorMERMUAG fadibanmiBahaistibighdr &
t her apeut ineilaliyi ratfica RbritdHirgy hé tol sixt ABBIEAbms @A thraAchial BaFEIGLIbdICR coifaifieLiGs &b e
carrier. g carbonTéiU?nsSErfapﬁclﬂfes trkenyi, mﬂﬁntpl'dbﬂ bitgl telgs 1asethyihlyl, a-muttyipadylf o1
treating HV infections in a human conprising adm nistering thereto an
effective anount of the conpound of fornula 1, or a therapeutically
acceptable salt thereof. Also included within the scope is a nethod for
protecting human cells agai nst H V pat hogenesis conprising treating said
cells with an anti-HV effective anount of a conpound of fornmula 1, or a 45
wtherapeutlcal |y accept abI e salt thereof Pr ocesses for preparing the
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507 GENERAL I n general, the abbreviations used herein for designating the
am no acids and the protective grouwﬁg d on recommendati ons of the
| UPAC- PUB Commi ssi on of Bi ochem cal see European Journal of
Bi ochem stry 138, 9 (1984). For instance, Val, IIe, Thr, Asn, and Leu

represent tmahg,@ﬁyﬂ%@q AQfmdryiettyr. Val ine, L- i sol euci ne, L-threonine,

L- aspar agi ne apdl tdm | @pvel BRIoalkyPS RE Gdoki Rlel; oithid€ albrf’ 61 in | cOMBIhatiad Wi a radical) ifdns
herein, eit&giaed GOR Kbrobdion QaHRIaNHhiaRing Whih fhrde fodkik caion aldkia @fid Milicds Gfblopfopd) N
al kyl r adi CécRby, ty@bpahtiicin® BylohéxylSi X car bon at ons and branched chai n al kyl
radi cal s scont ahdteirg "lolweresikoky dsOused hareinOveand Straight.Cidini Aok cheigal ropiithinihg ol 10Ydix
propyl, but sdron Fatans| and Ibravetield ydheit lalkbxy dadicalst éontajping piyrbg to2fourdcarbon i3 dn@ GncRi0és
B1 met hyl progtdxy.aetbxi, prdpogli, iestoky; | 1etdiylethoi dutbxyr and "1, tedimethylatok dihi yatiér @dical ssed
her ei n, ei tknewn edmmmpoly@s tertiarydotyloionat i on with a radi cal, means saturated
cyclic hydrocdhaenn Phaldl esised bariminedna g hale tadical iseleatedtfiomdiromog ehidie flucse errieioand

i ncl udes "tycl dame f'es'@?cW'H'deP co tp o F’Ug@?ﬂ%eaaﬁﬂfaégg;weiwm thg correspopdiag a-
term"| ower2mp y elirgingling the jhurexykpf He £arBoxy gfoup ajekong Adragen;pfithoasaming group)

cont ai ni ng ondne KM tertbulviglieyerragents i aHF’!é?r?GHé?F"’é’ﬁaﬁ 2Sraming3-dimeylbyfaroic acid
cont ai ni ng ¥ ‘°f’6 “Nompthyaspaaginyh BReseas dhe; ?F&'i‘%ifé’s"’ﬁ‘%‘{eh‘ﬁﬁ@'a@t"ﬂ6W‘“V'a"""°'4’

propoxy, heX8¥Anci but ox an The tte
i S e
herein meang 2. gﬁ?nﬁrﬁ% R Sh ki i ! oy Qoar onagg&ogi @forlo
The term " r gt Gb Sowefhikyl, 16w QQIE QEm.é?m%%r P&ikyﬁaﬁﬁ BEites & fo htoro
fronfthe Cogigomp ktﬁﬁeoaﬁeté?&\/@& i vk e e ot oaling Y el
car boxy & OﬂﬂetﬁﬂdH‘ﬂﬁi@az ¥ dis6hasemb, HiazblB C2-methyith lainB PQurfiofldiole, PHRdiRY, M4-dioxane, 4-
rt - butyl ghioite, pyriding, 25 atyykdie, siinaRe AFhélhyigfhidEardl2, a-dimethylpyrimidine.
2( am no- 3, 3ndl et "phdriatbiaally Caceeptabiie dafilief" N8 (séd Freih Giidahs ABbmiokiaSqpasragi ingd
represent s vehiele oritha@ctive ingreties) vihich dods ndf fdyerseiy difect sholifgiddishtam no- 4-
oxobut anoi ¢ aThalterni Seffective dneunt"casusédHerdin means 8 ebdbienmirion aneunh sf the campoural of ttiis
radi cal eerinvestibnisyfficieniro\oe|effestivecaghipst HYgevivd r om a five- or six-nenbered
saturated or unsaturated heterocycle containing fromone to two heteroatons
sel ect ed frEBRRGESBr ogen, oxygen and sul fur. Optionally, the heterocycle my
bear one or two substituents; for exanple, |ower alkyl, |ower al koxy, hal o,
ani0o or | owel %ﬂ" b ﬁﬁl‘?‘?ﬁ‘m'ﬂﬁsa 'P@!y'aof afgmpa'sﬂ @V Wé?"@r 'Biiﬁﬂdé é‘§'"91fﬂ§°t8bt°P’lS'ﬁ‘a‘l'sl

‘subst i t ufedviig: ¥p m@m #e found in standard
t hi azol i di nté"tb ( ga"? y" ° ‘”E;( 'ol s’ (5?sé

t hi azol e, 2- ?"ﬁ‘ie rganic’
mor phol i ne ﬁ)}%ﬁlg E?;Fg: %z;i | Cgrui Sl’ess

d
2, 4-di megh t’erm pharace acce e Carr er %ﬁ

Used her e' n L‘TEE My, tﬁe% oungg&%rmﬂ% chr 1R eg‘é.%@bﬂ roéegé c&n;hﬁ& tive
| di ent, QR Spdriab otEMGR2E! Y af fect t I ngre |ent erm
ectlve amount™ "as used herein neans a predeterm ned anount of the

corrpound of this 25 invention sufficient to be effective against HV in
QVE vo. PRECESS I n general, the compounds ¥NHf or 1 are prepared by known
hods using reaction condi tions 30 which a kffown to be suitable for the
reactants. Description of the nethods ar foind in standard textbooks such
as "Annual Reports In Organic Synthesi 90", K  Turnbull et al., Eds,
Academ c Press, Inc., San D ego, CA ,U 990 (and the precedi ng annual
reports) 4 "Vogel's Text book Of PractRtal ganic Chem stry", B.S. Furniss
et al., Eds, Longnman G oup Li mted, Essex, UK, 1986, and "The Peptides:
“Anal ysis, Synthesis, Biology", E. Gass et al., Eds, Academ c Press, New
York, NY, USA, 19 rtlcula y, the
corrpounds of EPRY a&‘}%g oL %@"i?rh@ﬁé?r"@éalﬁ’ﬁ?ery"ﬁ?%@éﬁ ‘5%’??‘%5 (a)
reacti ng %an epoxi de of fornula 2 40 45

R wherein X and Rl are as defined herein with a piperidi necarboxam de of
formula 3
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50 55 = EP 0 560 268 Bl [err] 5 10 wherein [err] and Y are as defi ned
herein to obtain the correspondi n%Pq)o H%of formula 1 wherein X J[err]
and Yare as defined herein and B1s sent or (b) reacting a compound of
formula 4 15 OH [err] 25 wherein [err] andYare as defined herein with
a reactive derivative of the carboxylic acid X-OH wherein X is [err]as
defined herein to obtain the correspope &onpound of fornula 1 wherein X
is [err]as defined herein, [err] and are¢ as defined herein and B is
absent; or (c) coupling the conpound RX rmula 4 wherein [err] and Y are
as defisned herein with an a-am no acid BO of the fornmula X- NHCHRSCOCOH
wherein X and [err] are as defined hereln iu'ngt he presence of a coupling
agent to obtain the correspondi ng conpo formula 1 wherein X, [err]
and Y are as defined herein and B is the glivalent radical -NHCHR err]O) -
wherein [err] is as defined herein or ( reacting a corrpound of forrrula 5

35 [erfq C(O)NHR245 wher ei n Y are as defined herein w

reactive d %Z‘étt'? \Pad g9 35 %t‘? Bbt%\'bF'G c%reff-?"ﬂﬂ%?‘??pﬂ“%q'g"'[“e"’r}]"h?ﬂ"x
defined herki agg‘byé‘ taﬁd?f'"? %9"?5 8™ ® compound of formula 1 wherein X
is R3C(O P rpagiing; 3 compound ?15'8 Rerein, [err] and Y are as defined herein 50
and B |1ss t he dival ent radi cal -NHCHRSC(O) wher ei nY[err] is as defined
herein; and (e) if desired, transform ngo# hes€O nd of fornmula 1, as
obtained in the precedi ng sections , (c)jor (d), into a

correspondlng therapeutical Iy accept ab¥e dition salt. It should be
n(L,ed that the species of conpoun offformul @1 ingwhich X is a commonly
used Nz protective group, e.g. , Fnoc orC{EINHR hoxybenzyl oxycar bonyl ,
are obtained nost readily and s eniently by processes (a) and (c). The
re‘adﬁl accessibility of this $peci eS renders them usefgul as internedi ates
for a preferred route, via respective processes (b) and (d), to produce the
respective conpounds of formula 1 in which X is other than a conmonly used
N- pr ot &ct | waergindl,J¥ and Y awetag defioer] hereinswithtareactivetedvativelobthe carprsviis@sid ¥fOH wherainl a 1
of this spé%lsé?c(ﬂ) o §& t‘é@l esgdefinedehersimie qbiai @etcprrﬁepcgﬁmsom@u@ of formplag 560
_268 Bl remrrtr1 ergip X i5RCON ar REQGHGAes efined hierpiad R'f Reandirp@s detr"ed besein) aagsB fshe

pectl ve Brunds of formula 4 or fornu 5 accordl n rocesses b)

a ) rrEt:l_ w fmefi

prepar a ~ ol ar a% Zglt:p ng
- comonl y u ﬁ'? e orres mpog; ﬁg whe ﬁm ?rgs%gﬁ ined herein
2-qui nol i n)() om nd offor p ' rt s aaccor I ng the precedl ng
process (a), e co gunds or mula 1 in whi ch Bis absent can be
prepargd by an N-al kyI atr on reaction involving the addition of the epoxide
2 to the - ol Y

& H,NCHRCIOINH_ T

?
U C(O)NHRz

3
o ;

. 45

- wherein R', R?, R° and Y are as defined herein with a reactive derivative of the carboxylic acid X-OH
wherein X is R3C(0) or R®OCH.C(0) as defined herein to obtain the corresponding compound of
formula 1 wherein X is R3C(0) or R**QCH.C(O) as defined herein, R!, R2 and Y are as defined herein

50 and B is the divalent radical -NHCHR®C(O)- wherein R® is as defined herein; and
(e) if desired, transforming the compound of formula 1, as obtained in the preceding sections (a), (b), (c)

or {d), info a corresponding therapsutically acceptable acid addition salt.

it should be noted that the species of compounds of formuia 1 in which X is a commonly used N-
protective group, e.g. Boc, Z, Fmoc or p-methoxybenzyloxycarbonyl, are obtained most readily and
§5 conveniently by processes (a) and (c). The ready accessibility of this species renders them useful as
' intermediates for a preferred route, via respective processes (b) and (d), to produce the respective
compounds of formula 1 in which X is other than a commonly used N-protective group. As intermediates,
therefore, the compounds of formula 1 of this species are deprotected (i.e. the protective group is

6



pi per4 di necar boxam de 3. The reaction can be effected conveniently by
bringing the two reactants into co%}; fbé{] I nert solvent, e.g. ethanol,

t et r dhydrof uran or di net hyl f or mani a? enperatures rangi ng from 20 [err]
to 110 C. The reaction tinme is dependent on tenperature and the nature of

t he react qémdved)Lind @RNedullihg N-tekRinal BE @MMes 4r U3el\4B tHe Gespéctitedttivipounas 6/GbrehulRGH dr O
process ( fgrmula bacooring @processet (B) @andd), depbnding ontwhetherd is absafitve prlosent, @r b utimaed
by react i peppérhien obthe esymiastis g foeautg 0 innwhioh X i othamthan alcomintohly aisedaprblettise group,
derivat i ve.go2-pyridisylmethdxwoasdony oo quiholitylCkiborlii t abl e reactive derivatives are
the acy$ at i ridoregeriicity, @eqoedingelo dife precadingl pracess @), thp perapeundstat faroyla 1riaddhicllB iX- CO
and i ncl ud@bsetheancls pepgerhdy g Brelkdatinm [rgagion , inysiviag ethey jgfidjtion (6 taeh praxidel & topthe

br oni des, Pigetidinpearkoxaraie; 3. Hehrpentipry eap ko offpcted gonyenientiy Ry @ringing she trgcreaciastst intgn

i s perf or SeHEChiB @B inart ﬁ‘@!"eﬂbeﬂrﬂ‘iWP' riefrahysiepiuran oy digsthiformagide. stdemesratumsanoiee from
the react 2Bn' 1r18T (EIJ f‘?r agtiaR i i fepangent ?ﬂ)‘&'f“?e“it'l'f% angithe patige %fé'feéE"lcfaO\s lbkft geppraliy e

react i df Wg o) D, atert t.er ct nts or Lty
TR e { gr%
gr oup Comﬁ%&m réfarv% 'L‘ﬁ%hgg sr Qger |¥ f . il & ac
Is perfo [ﬂ\g ed E'
or met hyl gig &3£1ﬂ & reattio n%p%ﬁ’d?ﬁ ﬁic%%t a%cndﬂi &r]C
and a rea%l rQJ&tn&n' :H@ucﬁnﬁﬂﬁﬂ ﬂﬂ&ng 'ioonmpiﬁthg‘d @%elécﬁw Q%a'énon in&gp &mate
process ( eaios bi'fhe GOIRAY BH By WmpoRtki r@ﬂding'lli\ov)lmbﬁ ctlﬁg'g?’oubé“?f hMl% Ot aryalher al
-NHCHR] er tidaifve)roupBpaing Wi teSntéhaed RbREGolpE! @inbralyifie RiactoR isdiesHedth an inert
&audpl i ng lsbifent; 8 G BIENdrElirad, QinidthyRorarniitid & nibhyRnedithiFide} @i dhtoMperktrs Bbtvéen 0 and
X- NHCHRb CE0H¢ arid ot rbetighr tiddeigig @bm a5 et tor2g hagent . The use of coupling

gent S to prAzowdisg folpeoceip)ciha tonvpeuraie vpibimula 1Gh whaicH B @scthe divaisnixidicad NHDRIBS C(O)-

ct ant wherbin & fis ssclefined heregreani pe oiftaiteld doy Gblpling & cormpearelt ¢ fidrmulg 4 with kn kiaminn ;

f or exanplagd of famuld NHTHBEGRQREL in the afepencs of &rouplingsdgent. Bhep Lisegef'couplind agents 10 t o
8, noted nemelerihrefehydrativegeupiniocat adiee sarbexiin enewegiint il a femaninggioup of the other
1, 1" - c&#F bensgipiis wplbiknewn:cforopxampley segli"EhecPaptides: Analysia (Syaitiesisn Piglegy "Ovelemesek ianf| es
are 1- hydneid preginhstors: Bxagples pisuitahle. °Blr' iRg-ageRs ErP Wwbpew@gi@mw IN-dieyrpiovhi de
or N- et hy/carRpdi % Qi""‘}'ré’f les 21%i1r{y ?‘ ‘%,ZQPSHB? prajenee. of NN -dicyclahpxylcarpediimidg
Hy)(ef ul cof |N| ?’1‘1’&-?)‘8 i ‘(?5’ P'a‘f}'Pﬂ ﬂz 8 "a%]aseni is the
OXy) LT n ot@azo

o e %eral 3 3: ar . an -
: ek S SR R e e

H benzotr ld bk Cis
The coupl i,44dd i Rsihthi the réacfion Ci pHbf ﬁﬁbui Théggéﬁ‘o:@{emp&atg'e uQEﬁ)th dges from
di chl orgdegg- Q&QJo&ryotChhﬁres&uorﬂinm?fFoth AUIBRNS Bight hdliks. €XCess of an organic
anmne, e.g. Wit SRRAAY pRERY (i Sroddss Kb HT%I%&Q& Bfher dsSdedHBRChetethabove
K@y nt ai N tdi Prote3a @), tRe ol extplich tiding dh théusdiof BB @bthpoBhdddt formdil 6 ins@aL it tompound
t enper at UbBlokrRiladl ds)s stabig Bdtofidh.om 35 -20 [err] to about 30 [err] C and
reaction ti rihefepedded of linmutat 228seti @s eladgihy mawtialssior Wb phocess f(g) ratneithert imovat araas de
((d), thwspppaetbp knavnpaetiods. ale ispeclfitally $hanapoxides oé forraga @ e sithbredbstribed bn VIOV e
Or proceélandaley al., Etrepeam patert arpliealiorod68€1, peplished Dheemberc2001988.1ve thew nanchermade by
formul a 5"\%94@!&&"@*!“?“@%’9@?199@@0@ formula 4 as a starting material. The
epoxi des of The ofhgl glaring materialgforsthe, prorasspsnt: die; Rigegdinaserbexamidpy efcfer@s"a(sayndaihe

ei t her kn&?WP%’Pds(S’éﬁmB’@eéf@“ r% agvelcpnd Shorefor e apoebifstid thigjpyention Ruitaliq pregepsps ¢ he

epoxi de8 QP 0 r°f H’gg'{‘ﬂe%’ggs °EF"?<‘ “‘Fﬁrﬂﬂ?"@?h’al“e "EﬂPEﬂ?@&n
patent ap 7 ca" l a
made by qﬁfﬁggterg Qﬁn 4- J?) :HZ g&eﬂdr an ‘fs%fbfe%c?tm the tl:l ;‘5‘% e tci“E
mat eri al Smef?l ds aﬁm rbo*a npé ;:fi g §nv nfﬂne E ?Or
and L5, ¢ Sl i meifi - et

ul

roi ere ore are an
obj ect “of "t g cé.raeeruaf% 'I’blttﬁiﬁag.an%n%ﬁﬁéﬁﬁar tgé fobrl) &mm@;uy%&eeém& he
conpounds aQd additioh SdtErathpRsIek sach KaNCard HiBLd Witk loRfeni D) a@% eaact. Reclnld Ir zoic,
Speci s OaliByh,ShethdnbaditoHRObras-BfiencbdNenid) adi ds el &6 Aoy MemI ThRSsudll af Ginhiblladid Br
can be preqpdxpetiy cORIBSS iahd) albd) Saltd Wk Midfgadd Bcidk- Sudk a8 hfvdd&h@lﬁ‘: #RidB,eé.¢. y@BehioAgny
of whi gh adi ok sutimt 22K, 6rphodpRorip lacifLar ®elirddya pefitbIBCERIdSadOidnsall & domv@ded iltb another
pr epar i ngadid eddition vak, guch &b 8 hori-toki€ phampmuticiyrsecaptabla dals b preatrhéni it the agpinopase
pi peri di nenechinge vesinriehé odenef dascribad byBlABoisgonpasce all) blrinGhtle Atta i3t 18491 (1860).
position 2 of a piperidine. A convenient nmethod for 50 effecting the
latter transformation is illustrated hereinafter in the exanples. The
conpound of formula 1 of this invention can be obtained in the formof a
therapeutically acceptable acid addition salt. Exanples of such salts are
those with organic acids, e.g. acetic, lactic, succinic, benzoic,
salicylic, methanesul fonic or p-toluenesulfonic acid, as well as polyneric
acids such as tannic acid or carboxynethyl eellulose, and also salts with



7 «EP 0 560 268 Bl In general, the therapeutically acceptable salts of
the peptides of formula 1 are b| l?_ 6&%% fuIIy equi val ent to the peptides
t hengel ves. Bl OLOG CAL ASPECTS 5 protease inhibiting properties and
the cell protective effect against H 'V pathogenesis of the conmpounds of
formul a 1, inOgendrall R B61EA6UIICER hiteptabiee Biita oF @neSpiplidet e fidtRlila 1CAB tifogically fully
denonst reliedendis th gapiREthembelvedll Cr obi ol ogi cal and bi ol ogi cal procedures. A
particul ar useful procedure for denonstrating the H V protease inhibiting
pr opert imeLQﬁICAHMREc@ounds 10 of formula 1 or their therapeutically
acceptabl e salts is the "Reconbinant H V Protease HPLC Assay". The

procedur e e Hixgueteage inhbiting: proeeatties \and) the tchlk protestive @fierh againgt HIY pathpgehdsts of the
enzynat | @mepunds/ efdemis 1Hird tharepeutisally agrfoptable| saitAneast, icanche demonsiratpd by biecbpminglyi ng
an am ndnigiebigjogicaband dolegigt Pepeduiee| udes a known H V rot ease cl eavage site of

a HV pol (ggarpréﬁlaﬁ useful progqdyre fq(,qu'qtl%th HIV. roteasgn tlng rties,Qf rapqunds, SUSA,
86, 8if7 % ¢ 1°D@f'a$hPf§P°avcafvn#°§°P§§ 1&,5‘ gpmmnh“ °f?aé% gf"h A%?B\t aT'??ed
for exe %ﬁ;;;g i i dg;% o j?%g %‘p ?93%@33
her ei naf

v I in; i 19
Lgegawﬁifaﬁ’ s”%ss% gﬁf “’ @ﬂ‘i& riﬁinmﬁ LEhtia S §..f. IR Bl Tl con
effect 0 %a 1 f;, %m&%ﬁﬂap% bSutitat gé gL% ﬂsliw@@c&éucell
ines. Ty4mh& @ ﬁécﬁsue uardaﬁasiuétsoebﬁnﬁm. S5 bDE o Natn%g' e N
Yarmanot G ad¢3feompo t3B&tnogbrfiEy B HIV?rﬁhunéﬁ”fh ééhgiﬁé"&r Y22} et
8L/, SCifd6 QlescABSY by5§3ua(r£‘;98a‘ih N. Aamafidiel YUpR.as &dnden Rtame na;, tmrmr(meﬂuﬁoes i's

descr kbadhrdds ot BE Sieass) (225 568 (@BS)AAN assay YEERH oA tIOEIND Pidedifestif idssctitibd an tieOn,
o%_f/a t h esxarpsiest Hetoinkitey. acceptabl e salt thereof, is used to conbat HV

ect i onswhen acdmpoend, of thiscinyaatioh, al@ tlwpenhuealladmeptam St diobreof, &l usad totcapat HIV y or
par ent eriafedtigns inna durgaplittel peptidenyani B adninisi@ed pralyo rtepicallyaempearenterally.aih | a/ vehicle
accept aldompiisingrone prsmore pkarmaceyioally iaceeplalble pamierds the praertien ohiwhickl istsipteniived 2§ the
sol ub#s i olbilin dnd-¢hermical etuieof the orppounds thechergt (At of pdreinigiiatiancand sigerard higlogical
adm ni stRraetiteg fon Al Seministeation. heo Fespornsd of) R tharaneuticallyogccentable salfntherpalt gaptheon,
" the conﬁHﬂHBt"B M ‘Q" f’?ﬁ?@%ﬂﬁ@iﬁtﬁ“ﬁ’aﬂsl psyleg it béﬁﬁ %‘%%”P'“t"ﬂérp@&?te’e‘é{ﬁd B’é;gtt)gg\gl at ed

- 9@%
aneﬁg'tter g ﬁﬂ”%?d?’ g%wgrp@er f'ca ‘ﬁ '°f"? ‘i‘ﬁ%’ﬂ ﬁtﬂge%’ 150

| ml"héf“ ffe Tewar i T ik
Erai }éc*’i %é’ E

active "’}H ou?laﬂi thdnl Q:ﬁ:ggu ehﬁ:leql;hﬁ:ﬁ ay
subl i gg '-b’i\fcrﬂ&ﬂf?els%ch é%%u%r@&rq{ré Hivéd ds wal Ffl q% tfé of ¥harta allpﬂmblelzor
rent ersaits@ Biikose 5 hiakd thdEbiutid SotdnRPOUNd formula 1 is adm ni stered by

9;3 her i nt saideé Gshlclos Sk EpAbHOERS! 8bos ndt&tfamimaﬁday k@ bel U@ G t&hdard ipRarmaceutical
COMPOSI ttbxe) 8.gVh FionfMpRon'STFnEHabdutial SCieh6RE IBRIIES MAEK Publishiag Companly,! Ea81bs, - Pefm)r
adm ni stmwad.i on by injection, it is preferred to use the conpound in
§9I ut4o0n | Theadosdgerdf khe camparod will\weryiwith eghevibimCéf adinipistrdtionn argiothd panticu@bactiad dyent

0l ut es chesel Faghdomdre.gt will wary ite Ywerpasitulary chgstasdepdedtment. Ganbrallye ireatrbeny) isdnitiatedi es
of phar milhsmel dedabss wbeentialiiess thaa| the oplimugf dagp Wt the epeplisleTHiesattancthe dpsage in

i sot oni dncredggdthysmall ipeementeuntibihe epimumeaffect pigsler the, eircymeiansesis reachetl dp geneedl: ithens
can be fEOURNNG [is S0grearaRly AOAYINRIRERS 8t %&?"C?’éfﬂ% '9‘@' ﬁ‘aﬁ W"' "grRaakq iy pfferd" agtivirally

Phar nfic ‘li:‘:)tfr%l'les‘@%l”@?&té’éus'"g £8% bprmfyl or delgiero RRX“ C?“y ta F?\t | an%/ East tt(‘)enmngI:enn
1990. 40

adni ni st%ﬁ& I °’ ?%‘ﬁ' ;’a lw%é’@i axyew' d 3’? %5‘ glri'Br '&";g;?‘? will
vary wt ght r a ou -] ore | ned% dns %cguﬁ%

g ed tn@ Qtﬁa E ei o ﬁ #e ma&%%rof
the p rﬁ' A o e el
the Opt 'n‘igdﬁhtﬁ erﬁh”tg%ﬁtalﬁ ﬁle Femﬁsaﬂpééludéﬁ éu%ﬁ‘ 6 Gntiv] raﬂ nﬂﬁigﬁ‘&% or aden é
COMPOUNGhdude 'gaﬁ:tle 64 izldgbive, 2HahdainG, | BlciRBiné LrisddiGrR 'HhEPhdnaibintald, his¥&hn, ddyabvie | |

gener al loy alifaPi@risiatisi®/g. aaﬁtérseroﬂfér in@hduRiRR). Ve resul'ts w thout causing any

har nfesl or THaGbIBKIRG bXahples iNGktral frdrBérthis infentionDSaNtion pétteRtagdson taties expredtaa woligound
or a that aghend relatinéhip, amese Biadb loerdib.t TomPeratthes are Yiver iAdegraest Comius.cRi@en Mitled). 5 t 0
15 ng petaghetit eappranceoNMBD shpctvaciepdtecqdedad ofl ayBrukat 200 MHzpedtremetarithe ategrecabéhif@. 5 t 0
5 ng pers)larel rempriechin parts per million. Abbreviations used in the examples include Boc: tert-butyloxycarbonyl;
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Wth reference to system c adm nr'stratron t he conpound of fornula 1 is
adm ni stered at a dosage of 1 [err rr] per kilogram of body
wei ghf per day, although the aforekgrﬂoﬁsé%gﬁﬁ ariations will occur. 50
Al though the formul ations disclosed herei nabove are effective and

relativel yB@af(&nimﬁﬁz&atyldiﬂﬁrsf(dﬂﬁetﬁyfaﬁﬁfo) SHaspRbntunt ﬁ’Jx%Bﬂoﬁ}B&haﬁ%' REr?- ﬁﬁtw 821 be-
concur r entnzqidl WIEA: Sdiisopiopaéthyldmirel &MF: Taiioiykoihardss NEPES: ﬂizhﬁﬁroﬁgﬁﬂrlb‘bér ne-N'-2-
medi cat i onathanesuliogierabis; EtD: @lthfliethel) E0AE: etrlyPdcea®SRIOK: Sthaol; HPLC:gh | pBidAfancelifuld
ot her ant i chromatograpigi Me®H: onethami; PAghEyS TantétraﬁLerromadnublbeana@carzwpvud| ne,

di danosiéne, zal citabi ne, trisodi um phosphonoformate, ribavarin, acyclovir

or antivi rﬁ'ﬂﬂaﬂerferons (e.g. a-interferon or interleukin-2). 55 The
foll ow ng exa es illustrate further this invention. Solution percentages
or ratios Pé?ﬂ? & (fpeitBytriexycarbenyl)-tninbonyithiolpipasidiodi p, unl ess st at ed ot herw se.
Terrperatures ar i ven in degrees Cel sius. Proton nucl ear nmagnetic '
resonan e é’Ef r('ﬁ’ t\RAé‘V'@"VF%E‘GY'h#HPQSH'"Q (&P gk t49 moo) M EHFSBR oLy waseceeled tot he
cheni cal s i fi‘-‘ 1 Bquiva d’aPr?d r‘f’s‘hﬂjé?'“"ﬁ'? |fplowed by\tigrgsaduglt additien efsed
in the exdHiey ﬁ‘ 6‘5?;‘ FB?J'HQO/Y”“ %'redatEPfQIZHB@ZQG‘@’B'i)
BOP: (benzy tgj f rmq&g (Rin. The mixture was
hexaf | ugr wi L) 950{93 ic ?r Wagg 10% aqueous citric acid,

di i sopr Op ) ic ayer was dried (MgSO:) and

tgﬁ S" pipari at

hydr oxy64 bb%PAst%ﬁ’&Jusﬂ%or fl-gEMgf E}.g; @" ?_re[_g "@:h P g

Eféq toc W"Srﬁee‘mmm”@m”’ AR A s%ﬁcef i j -
daronat ogr a la yisiRdnbe Wad used Witho @W purification td rbg: fitfd cUrFlﬁJﬁnd follows:

benzy| oxy craiopt@nsll(1.84mIEX 2O RMRI) Wadidaspeiculy 1818 stension of NaH (334 mg, 14.3 mmol) in DMF @

1 (t ert - Bubly latoocy T dimisl was tirfep I 2y ninh A @dliioR 6f thellatis? mZﬂylsulfonaA U A 2fmel |n

1M1 er t - bIRMA >0y arbadiigd prddthe resdianthixiarb waSstired at résh Briperai |)e(20'-1 'EH%er?Q

was cool ednixtge 3@ dilitedetith \Et28nand ehe( Bgadicrdhaselwad washs SuctessRaly amtdl e iq@e&uBfNaOH
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U 4(R) - ﬁ%% ljb tlh&lbn hﬁ% - ; m s%f)g&* b, A/z: e TMEOR)'] B
absent,, Ein hS) 55  (a)

dl -ci S N-t %ﬁ otﬁyte%m 5s(oP Qlﬁ:ﬂ)ébﬁ\ﬁyuﬁﬁsm@ﬁfehqh Tubted: I @4dADK adetsxamles an equivalent
W peri di RRGAT S WePdPodd® A fiorin@h ESd thorel i9\ied insteall df3he(ipbitii) d fdmdla ¥ deserildld By  was
pr epar edg@mple &l dn@wh squitalen lambin® oF tef pigefdinezabsxamnide otfomylaBdisted freehdustead of the
deri vat i piperidinedab@xapriideas fothureT dostribadiniotenple®. 04 g, 7.76 nmol ), i.e. the title
conpousid of exanple 2, in 6 N HCI/di oxane was stirred at roomtenperature
for 20 min and then concentrated to dryness 10 EP 0 560 268 B1 under
reduced pressure to give the desired piperidi necarboxam de of fornmula 3
wherein R2 is [err] and Y is PhS. (b) The title conpound of this exanple
s prepared as follows: A mixture of the latter piperidinecarbox- amde in
Et OAc 3¢50 nL) and 2N aqueous NaOH (20 nlL) was stirred at room tenperature.
for 15 mn. 5 The organic | ayer was separated, washed with a m ni num
anount of H20 and brine, dried (MJSO4) and evaporated to dryness under
reduced pressure. The resulting oil was dried under high vacuum for about
45 mn, The oil was m xed with the epoxide of formula 2,
3(S) - ffert but yl oxycar bonyl am no) -1, 2(R)- epoxy- 4- phenylbutane (2.45 g,
9.36 nmol), see B.K Handa et al., supra, and absolute EtOH (40 nml). The
m xture was heated at reflux for 18 h. After an additional anmount of the
epoxi de (600 ng) was 10 added, the m xture was heated at reflux for 4 h.
. The mxture was concentrated to dryness under reduced pressure. The crude
Lﬁroduct was purified by HPLC using a WATERS[err] LC-500 preparative
chromat og- raphy apparatus [2 p[err] colums: hexane-EtQAc (6:4), MIIlipore
Corporation, MIford, MA, USA] to give the title conpound as a white foam
[1.46g, 34% for the deS|red (nmore polar) isoner]. FAB nass spectrum m z.
556 (MMs+ H)+. 15 The procedure of exanple 5 may be followed to prepare
ot her conpounds of formula 1 in which Bis absent and X, [err] and Y are as
defined herein. For exanple, by replacing 3(S)-(tert-butyl oxycar-
bonyl am no) - 1, 2(R) - epoxy- 4- phenyl butane with an equi val ent anount of
3(S)-(tert-butyl oxycarbonyl ami no)- 1, 2(R)-epoxy-4-(4-fluorophenyl)but ane,
N—terFQbutyI-1-{3(S)-((benzy|oxycarbonyl)anlno) 2(R) - hydr oxy- 4- ( 4-
fl uor ophenyl ) butyl }-4(R)-(phenyl t hi o) pi peridi ne-2(S)-carboxam de [ FAB nass
spectrum mnmz 608 (M+ H+] 20 is obtained. Still other exanples of such
conmpounds are listed in Table |I. In each of these exanples an equival ent
amount.. of the epoxide of formula 2 listed therein is used instead of the
epOX|§e of formula 2 described in exanple 5 and an equi val ent anmount of the
pi peri di necar boxam de of fornula 3 listed therein instead of the
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* pi peridi necar boxam de of fornula 3 described in exanple 5. 25 30 35 40 45
50 55 EP 0 560 268 Bl TABLE Entry Epoxide Pi peri di ne-
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Formula 3 {(X)-am no}-2(R)- 10

hydr oxy- 4- phenyl - butyl }-y-piperi- dine-2 (S)-car- boxam de 15

X [err] Y XI'1Y 1TaBLE ¥ H  But Ph

benzyl oxycar bo- nyl//4(R)-phenyl 20
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nyl //4(R)-cycllo- _hexyl (564) b5 12 ine-2(8)-car-
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5 x | Rl | R2 Y x//Y
1 Z H |But Ph benzyloxycarbo-
(;/ | nyl//4 (R)~-phenyl
2 (558)*
U ' 2 2 H |But Bzl benzyloxycarbo-
' nyl//4(R)-benzyl
N | (572)
3 z H |[But | so0,Ph |benzyloxycarbo-
_ nyl//4(R)-(phe-
U nylsulfonyl)
0 (622)
4 z B | But SPh benzyloxycarbo-
| nyl//4(R)~-
35 (phenylthio)
(590)
5 / H | But OPh benzyloxycarbo-
. nyl//4(R)~-
N _ phenoxy (574)
6 z H | But [0-(2- benzyloxycarbo-
pyridyl) |nyl//4(R)-(2-
4% pyridinyloxy)
' (575)
7 z H | But |cyclo- benzyloxycarbo-
50 hexyl nyl//4(R)-cyclo-
hexyl (564)

55
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Pr oduct : N-t er

" Forfrula 3

X [err]
benzyl-oxycar bo-

t- No.

| (X)-am no} - 2(R)
hydr oxy- 4- phenyl -

but

yl)-y-piperi-
X/

1Y 8

(continued) 5

Z H

ridinyl) nyl//4(R) - @RBLEOX

Entry Epoxide

f utyl-1-{3(S F la 2
10 %ﬁ%ﬁ&ﬁ%ﬁbi? of uty {3(S)- Formul a
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boxam de 15
But S-(2-py-

Pi peri di ne-
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pyridinylthio) (591) 9 Z H Beﬁnt&u(dh—)py- benzyl oxycar bo- 25
ridinyl) nyl//A(R-(4- pyridinylthio) (591) 10 Z H _But S-(2-py-
ben_zy!sgxyciﬁ{ E_O- )z%@.S Egoxide Pi fridine- rbum'-n N-elrt4(R) - (2- yl)
pyri m di nyl t hi g
benzyl oxycar bo- H& t|h- °% | /|88 gfﬂfﬁggy?;{ 16ﬂ§éﬁﬁyl rimdin-
pyrimdinylthiq) yl) rornu1@620) Formula 3 H {Rav-ﬁﬂﬂnbh-2(kbe zyl oxycar bo-
nyl//4(R)- 45 o ?Q % gig (604) 13
Z H?® But S-(|4-py- benzyloxy(arbo- ridinyl- If ? %0
nethyl) - pyridinyl mdth- -yl)thio} (605) 55 1 utrlfkpfopéeeréﬁs Bl TABLE |
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utyl } *%- pi peri -| di ne{2(8) {cai- beRali de ¥ [Brr] X//Y
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tyl-1-{3(p)- Fdrnula 2 {Formula 3 { ’QWTHB?-Efﬁgf 10
hydr oxy- 4- phenyl - butyl }-Y-pi peri- dine-2(S|dinex2(Spogan+de X [ ERR] 20
Boc H But |0-(2,|6- tert{butyl oxy- di jaear bonyl //BU(R)- 20
4-pyri - {(2, -dlne I ainy3 )T Z-Ryrimarm-_yrJoxyr (o7P) 25
21 ,sBoc H |But hi/ S| W but oyl di et KLY yl /14(R)-
14 H But s-(3-py— benzyloxycarbo-
ridinyl- | nyl//4(R)~-{(3-
U methyl) pyridinylmeth-
2 _ 'yl)thio} (605)
U 15 |[Boc | H | But |O-(2-py- | tert-butyloxy-
ridinyl- | carbonyl//4(R)-
methyl) (2-pyridinyl-
25
methoxy) (555)
16 Boc H But | S~(2-py- | tert-butyloxy-
Y ridinyl- | carbonyl//4(R)-
a0 methyl) {(2-pyridinylme-
_ thyl)thio} (571)
17 Boc R But | O-(2-py- | tert-butyloxy-
rimidin- |carbonyl//4(R)-
35
yl) (2-pyrimidinyl-
oxy) (542)
18 [Boc | H | But |0O-(4,6- |tert-butyloxy-
(u) 40 dimeth- carbonyl//4(R)-
yl-2-py- { {(4,6~dimethyl-
rimidin- | 2-pyrimidin-
- yl) yl)oxy} (570)
19 Boc H | But |[O-(4~ tert-butyloxy-
methyl- |carbonyl//4(R)-
| 2-pyri-' | {(4-methyl-2-py-
50 midinyl) | rimidinyl)oxy}
' {556)

65
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T 4-pyri - {(2,6-dinethyl- 30 m di nyl )

(salt (341 ny, §.645 1) {was qli sso

C (
ot thrv, exanpl ¢ as a|whit

and THF (45 nlL}. The|m xt

4-pyri mdinyl)- thio} (586) 22 4#9 But S (4- tert-butyl oxy-
nmet hyl - carbonyl //4(R)- 2-pyri - ??0 mﬁ hyl - 2-py- mdinyl)
rimdinyl)thio} (572) 40 * The nunmber in par ent hesi s fol |l ow ng

the 45 designation of the product for each entry is the found (M
+ H+ fromthe FAB nass spectrum of TABRLEyIoduct. 50 Exarrpl e 6 Two
procedures for the preparation of dSﬂ?fd-E}Hﬁl%) of formula in which Bis the
di val ent radic i Eovided in
this eéxanpl e. TEattylsEpexddpl iif iripdridinesed@Productnplw-bért+f preferred

for corrp_ounds fu or Iaélfl n - Eﬁ'ﬂoﬁahid tgi O‘h{@ f\s{%){fjﬂd t he second

exenplified pr¢cedur¢, exanp err ds of fornula 1

in which B is n. 1 FomEbaok’ 60 !'5881131!/3 H&)amrmrrﬁ(kbf

N-tert-Butyl-1{{3(S){{{N(tert{butyl oxycarbon i# @_Eg £LR) - hydroxy- 4
- phen%/I butyl }14(R) - {phenyl t hi @) pi peri di ne- 2( -car oxa ofmula 1; X =
Boc, B = Val, [ERR] + H R2 = ¢ (ERR] and Y Puid}=¥-pi P%‘ '0| iti on of the
corrpound of fof{mula 1 wherein is Boc, Bis 2(8ERdr= H|[ERR and Y
= PhS (1.14 g, |2.04 ), i.e} the title comgound exanple 5 in 6 N

HCl / dypxane (1 } -3~ The sol vent

was renmoved under reduced|[pRsgur?. {The ®hitelsolid @¥®ue was|triturated

ith Et20, colle d T I3 eqg to Q. ohdi n
d 2¢ MR B odélz o %leépt g’g&)ﬁ i{yesp Thle ?atter

-deprot ected am{ne as|a Nydrochlori dﬁ (1.
wbmatrhy[lE Rreeny LA 4 (R-EA (225 [ERR],
(01432 dBhethyAQ/ ol ) and
tq fhe _sol ut| on .of, the salt}] The
Wyglmlﬂ‘t:ati op and the
Fred at room
ted with
NaHCO3 15
hcentr at ed
i pt ogr aphy
tqqgl'e corrpouy(} of|[ section A
4-PA!Blmsis-n$’|ddc-trhm mz:
tionjof Nitert- Butylthio} (586)
ar oyt [a paragr Tyt e o) 2R ledr y- 4- phenyl -
o)bhi peBYtdi ﬁe'-(é("S) c rtl%'om R 1; X =
= CH3) mekRg1Y = Bb@bohylwm(mybenzotri azol e

dded|to a ooled(er ol Uti
i m d (2.:S r{(f‘ef‘ﬁé ’W‘le.os mol )

re Was stimrlddmydr) S'J.miaimyrl)thh.e}prot ect ed
am no aci d Boc} Asn- (3.88 g, [14.57 mml ) an 675?' ution of thE

correspondi ng &epreteeted-ar-Rre—oi—ihe—tite—tofpourd—et—exanpte 5 (3. 30 g,

1.29 mnol), the protectedjani ng aci d 4Bprn\al -

(342 ng, 04774 ) Were added
eaction m xtufe was|mai ngai
addi tion of DI EA as fequi

tenperature fo 5 M. 1N
Et OAc® washed s;uéc]essri%
(2X), H20 and brine. |The

under reduced pressule.
err], eluent: |hexang¢- Et

655. 3 (M+ H) +] B: Prepar
-{3(S)-{{N-(tert=hutytroxy
20 butyl }-4(R] - @henBachi
Boc, B = Asn, lerr] §¥ H,
(1.97ss9, 14.57jmol ) jwas
N, N - di cycl ohekxyl - car bodi

(_7-24 4ol ) in DVMF (40 nL) were added to the nixture. (Note: The deprotected

anm ne was obtained as described in the first paragraph of exanple 6A,
fol |l onwed by transform ng the hydrochloride salt to |& free base.) The
mxture was all ondde o REMREE| oWt t PATSSRhaSHfer afQLd WA hebh8tirred for
18 h. ﬁTheLeafter delad ghiatiivre wﬁ tihd upﬁddm:th flatxodgaend eritry Tlﬂg 30 f
organi'c phase was at e a satucagted agueous sol ution o
NaHCO[ err] and b“ti\gpa{ﬁ <g (Wai %"y\n%rom Ege % mas specé |

of the product.

50
Example 6

Two procedures for the preparation of compounds of formula 1 in which B is the divalent radical

-NHCHR®C(Q)- wherein R® is as defined herein are provided in this example. The first exemplified

§5 procedure, example 6A, is preferred for compounds of formula 1 in which B is other than Asn, and the
second exemplified procedurs, example 6B, is preferred for compounds of formula 1 in which B is Asn.
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s (MgSd err]) and concentrated to dryness under reduced pressure. The solid
residue was purified by flash regphy [err] eluent: [err], 97.5:2.5).
to give the title conpound of ?&‘?@%B& this exanple as a white solid
(3.56 g, 73% . FAB nmass spectrum mz: 670 (M+ H+. The procedures of
exanpl &: 6 mwayparlten f ol df owel-téreByty-@ XS R{{Ni({2frbutydKRarboipafianding}2(R)-aydlody4a- Whi ch
B i s 3phentifugyld(Ricbrenyithiofpiperddine-2(S)citbixarfii < formul &€ ErBobcB k] Ve, R! asH,Réf+ ted
her ei n(Ghe) apkY =|Ph®) and Y are as defined herein. For exanple, with reference
to section A of this exanple, by replacing the title conpound of exanple 5

Witlhe an Jutioql of the campaund ofdermula 1 wherein X is Boc, B is absent, R* = H, R2 = C(CHz)s and Y
N-tert= ! 1419 "{)('k?eﬁz yﬂecmsnewé)ef RievP: s NHOgioage @ o) wes stired at
(4-f1 uf?P'adﬂ%R?gﬂf ‘?5? pdugechressyre) The it solighyegidue
descri %sdr;p te 2 %\ra( flltB rv”dn 0 give the correspondmg deprotected amine as a

3(S al a uor enyl ) bu
e a@* ’:g{ a:ia% “%s.,%f i) fhdatE i
707 ( oTutl en d? oﬁr

t he

li st edpjeR J,,h, ai@“&‘:{g aﬁglﬁ % QB%H&% i
start | ragct.aﬁ meka; o } .tﬁpw;tea théoh e e s Used
(1 f 4 Iéi(ﬁ H%‘Eu)d Brine. tﬁ@@rgﬁ\'flc fam waOded (ﬂig QbAte tegl uhdbr b& pesdufe, ent .

descri Redud was PERER b nféh cRBMateglaphfl (Bi:bIGSM: haBReBIDASf:1) REyveI i e b&ifboaRd NO
aci d ot sbeoaTa bﬂhn?&a%m%iawﬁ&llﬂsfﬁn? , B0 FAB MEstBedilim! Mt 6568 (@r-OHP. and. AA
~is an 45 am no acid residue of fornmula NHCHRSC(O) wherein [err] is as
(defi neH: Prepareation of NaterttBusA- 8BS {N-atlr-butyibxycarivaiRepdragihyJammo pL(B)-IBaiory4-pienylo aci d
deser i bhuiyl}-4(R)-(ehenyibiojpipéridire2(S)bartidkamide Fdrmla 3.60= BHGSB BAsn TRIBIH- Rt = C(CH¥){ and YENt r y
. No. of =P8} ected roduct: N-tert- 5 No. Starting Am no
%tyl 1-{3(S)-{{N- Material of Acid O PG AAlam no}-2(R)- Fornula 1 in
For mul a 1thydroxkronzaligznie §147-9. T4$ remel) wes ad%mc@qdmm?Plﬂlﬁowblﬂ-ﬂédit#ydlpm;d-
exanpl @rl@dumdeb@ﬁbwmaécmﬂz. 6.7 mL, 16.08 snmol) and THF (45 mL). The mixture was stirred for
PG— 260/ \p mpin. The protecte_g amino acid Boc-AsnQi (:ﬁgeq] pb g“a%ﬁﬁq tion githe, por iom,mg
GASE" PER SURNEE 4 1y s

ph enyﬁpfﬂt f. the title compound gf example 5 (: d i st éy?
\ escribe m parag
i ?"%zmé%ig% 355'3.1':‘3 PRRiEr I R
v 670) 5 o iaoor# iff%ié%dr.3>$eny'

anic phase was ‘Separated, w | %l h%g

.( 65 Jsr&o ntrated t r EH4Ypn &é g E %Swas purified by flas
i sol eu 63 Eﬁ th ﬁiﬂn , 97.5:25) ta Give the tltle 4 of section B of thls -
( benZy Qmé iid (9563@&9424} BB mhét(sBactrun, m/z: 670 (M + H)*.
phenyl @ﬂroo%@ures of example 6 rhay be followed  prepare othecomp¥ihds bOEHHaNI 10X Whigk Bany! ) -
35 the divalent radical -NHCHR®C(O)- wherein R® is as defined herein and R', R?, X and Y are as defined
herein. For example, with reference to section A of this example, by replacing the title compound of
- example 5 with an equivalent amount of N-tert-butyl-1-{3(S)-{{benzyloxycarbonyl)amino}-2(R)-hydroxy-4-
(4-fluorophenylbutyl}-4(R)-(phenylthio)piperidine-2(S)-carboxamide, described in example 5, N-tert-butyl-1-
_ {3(S)-{{N-(benzyloxycarbonyljvalyl}amino}-2(R)-hydroxy-4-(4-fluorophenyl)butyl}-4(R)-(phenylthio)-
\/ 40 piperidine-2(S)-carboxamide {Mass spectrum, m/z: 707 (M + H)*} is obtained.
Still other examples of such compounds are listed in Table il. In sach of these examples an equivalent
amount of the starting material of formula 1 wherein B is absent, listed thersin, is used (if different) instead
of the compound of formula 1 in which B is absent described in example 6; and an equivalent amount of
the protected amino acid of formula PG-AA-OH wherein PG is an «-amino protective group and AA is an
45 amino acid residue of formula NHCHR? C(O) wherein R® is as defined herein, as listed in Table ll, instead of
the protected amino acid described in example 6.
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val yt// 4(R) - benzyl . ( 1671) 8 4 Z Val

_(bengzyl oxycar bonyl ) - vaIyI//4(R)
“sulfonyl) (721) 9 Epgﬁﬂ%k%n (‘benzyl oxycar bonyl) -

asparagi nyl //4(R) - (phenylsulfonyl) (736) 10 5 Z Val

(benzyl oxycarbonyl)- valyl//4(R)-pheg _ .(673) 11 5

Z Asn (benzyl oxycarbonyl)- asparaginy 4 ) - phenoxy (688) 12

6 Z Val—(henzyl oxycarhonyl)- alyl /[ 4(R) -(2- vridinvloxy) (674) 13
7 Z  Va| Eobew:{Enbar Hoo Mﬂ ?“bacyﬂl PEOR

. N cl exy t 0 cont i nued)
5 Entry Entry No. of P 8? E%d '

Ami no utyl -2+ {3(S)- :" - Fornmul a
1in Formula hydrox - . PG AA- OH
butyl):y- plperlalne- 2 _
PG AN ¥ 1 13 14_ (R -(2- 15
pyridlnylthlo) (690) 1p 9 Y§ TS nyl ) -
valyl /1 4(R) - (4-} pyridi hylthio) (699) 16 (pheﬁQlthio) (689) Val
(benzyloxycarbqnyly- 2 1 Z | Asn |[(benzylocarbonyl)-

val yl / {s4(R) - (2-|pyri- mjdinylthio) {(691)]17 sparagifyl//4(R)< |Val

(benzyl oxycarbadayl ) - vhI vl //4(R) -{¢4. 6-{di nelbphengiphiofi (1704 23) |
nyl)thio} (719) 183 12 Boz | Awal |(teenzbhtyioxydarho-) -
) yl) asparaginyl//
W, { ' 4 (R)-(phenylthio)
20 . (670)
. ' 4 2 z Val |(benzyloxycarbonyl)-
- valyl//4 (R)-phenyl
(657)
5 2 A Ile |(benzyloxycarbonyl)-
25 ' ' isoleucyl//4 (R)~-phe-
nyl (671)
6 2 Z | Asn |(benzyloxycarbonyl)-
' sparaginyl//4(R)~-
ij _ henyl (672)
7 3 pA Val ((benzyloxycarbonyl)-
' valyl//4 (R)-benzyl
: (671)
8 4 4 Val |(benzyloxycarbonyl)-
: valyl//4 (R)-(phenyl-
sulfonyl) (721)
9 4 Z | Asn |(benzyloxycarbonyl)-
' asparaginyl//4 (R)-
(phenylsulfonyl)
{736)
, © 10 5 Z | val |{(benzyloxycarbonyl)-
K,/ _ : valyl//4 (R)~-phenoxy
- : (673)
11 5 4 Asn |(benzyloxycarbonyl)-
sparaginyl//4 (R)~-
- . henoxy (688)
12 6 z2 |val Ebenzyloxycarbonyl)-

alyl//4(R)-(2-
yridinyloxy) (674)
13 7 4 val |(benzyloxycarbonyl)-
50 , valyl//4(R)~

' cyclohexyl (663)

55
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“val yi // 4(R) - (benzyl - thio) (703) 19 13 Z Val

(benzyloxycarbonyl) 30

“valyi 11 4(R) -{(4-py- i dinyl met hyl Yt ooy 28Ry 20 14 Z  Val
(benzyl oxycarbonyl)- valyl//4(R)-{(3-py- 35
ridinylmethyl)thio} (704) 21 16 Z Val (benzyl oxycarbonyl)-
valyl /1 4(R)-{(2-py- idinylnethyl)tRABLE 40T (704) * The

nunber in par ent hesi s follqg inu desi gnation of the product for
each entry is the found (M+ H)+ FOHIPhe AB mass spectrum of the product.

50 BEfanple 7 Preparation of
N-tert-Butyl {1EREXR) Ne-. 4 of| ek &) s utncthnylcarbonyl)valyl)
ani no}butyl } 14 N®&) - ( phﬁﬁyﬂﬁﬂﬂs) pehningc- 1cérﬂéﬂ§hrdé" forjula 1; X =

2-qU|noI|nyIcarbonyI Materigl o hr% id of BP}raﬂB)Y = PhS) A

sol utjon of fhe titlEa F'rd"‘ é&% PE‘BY , 0.255
mol Y°in 6 N{HO /di ox 0° Pﬁf re for 20
m n. The SO|‘1ﬁﬁ—MﬂS , 660 268 Bl
The resi due, ' z
t he correspondi ng deprotec ed an]ne a;
sal t ;gvas disgolved ip[ferr] (2 nL). DE

qui nol i necar 5T C [aCcT 0 (g8~ 6 Ty, z0- B 71 0. 306 mmol )
were added t¢ the sol uti on of the sal s stirred at

roomtenperafure for{ 3.5 h while|the QH of ?ggh guhgo 6boynmi nt ai ned at
\& by periodi ¢ vaw Tijcatt onoand t e zadfNaio b&hz?ﬁEﬁyﬁEQBoﬁyme%ed.

8-Imin to give
e latter
2-

Thereafter, the reaction mxturelwas il utsdlylV/iH4ERPAC2apgriashed
cceSS|ver with alsaturated agpeous] sol umidinylthNaLiPOB691§2X)}, H20 (2X)
%ﬂ brine. The dﬂgagic | agdr was| diZi e Vaiy

benzylonycavhosyiliatied to

dryness undef reduced pressure. [he rpesult purified by
flash chromafography] [err], eluept: hexane the title
Corrpﬁsund as white dsalid (161 D-—39b . 710 (M +

H +. 10 By 481 | owi ng dRe profedur g Vad °¥ cGFbﬁg %rlomﬁng t he
coupling prodedure of section B pf expnpl e ‘Rﬂnép When t he
(starting mat { PF+glo—t-5—8—66 FRetAe—p—Fofpta D) B but
\r%plgplng t he t|PIe conpo&ﬁd of egtipxg; §°Er Ef etlitle

conpound of &xanple 5, respectlvEIy, M t h ﬁ gg'# ¢ 8§D und of
formula 1 mh#rein Blis the dival gnt rpdic er# E)- wherein RS is
as defined h¢res ™S a1goNMON| ¥ zUSE [err] and Y

are as defing¢d hereln, and 15 rpplac Uy Pl qaqngyl acid, or the
protscted am{no aci d Boc-Asn-OH [in spctio 1Big§1ﬁégnph¢tﬁ o}respectively;
with the appflopriatg carboxylic pcid pf fojfroda X-OH wherein X|is as
-defined hereifn, 2then the 16T ow hgzcohwalngbeazylokyoaebonyl$&gd in TABLE
| 11, are obtdined. TABLE |11 20 Entry| No. walyl//4(R)-{(2-pyedyct
N-tert-butyl{1-{3(S)|-{N-{PG AA) am no) - 2( Hridjdydretiyphthiobut|yl } - Y-
(_pi pefl di ne- 2(S) - car oxani de 704)

* The number in parenthesis following the
designation of the product for each entry is
the found (M + H)* from the FAB mass spectrum
of the product. | ' '

50 :
Example 7

Preparation of N-tert-Butyl-1-{2(R)-hydroxy-4-phenyl-3(S)-{{N- (2-quinolinylcarbonyl)valyl)amino}butyl}-4-
R)- (phenylthlo)plperldlne-2(S)-carboxam|de (formula 1; X = 2-quinolinylcarbonyl, B = Val, R' = H, R2 =
66 C(CHz)s and Y = PhS)

A solution of the title compound of section A of example 6 (167 mg, 0.255 mmol) in 6 N HCl/dioxane
(2.0 mL) was stirred at room temperature for 20 min. The solvent was removed under reduced pressure.
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PG AAY 25 1

(2-qui nolinyl carbonyl )asparagi nyl//4 - xy (709)* 2

{2- qui nol i nyl car bonyl ) aspar agi nyl /#ﬁ%’%"?ﬁfgﬁyl sul fonyl) (757) 3

(2-qui nol i nyl carbonyl )asparagi nyl // 4(R) - (phenylthio) (725) 30 _ 4
(2- napht hajng Raldte s WARY Solid, ey bifich(URder bigh SaR%krh Fir 20 min/f) Give the corresponding deprotected
(2- napht hajfii\k & ai RERAMBlideS3R S BitdH ek Was afbdRlen (OB (4 hL)omEA?e%)_ d.s1bhendpusrber
i N par ent hgnbihedafokyly\hdiD(48.8 oS80 Giedl) sAd BOP (185 fhg . 508 Winiol)'wre £386d to &idtsbiltionS
the found o iesatirie feadioh inlkerd s stifpsasat &Bﬂ&érﬁdéfﬁllﬁefg fot $18 h MHIRAHE bH ofife kRIS 8
40 Pr eparmdintdided at 8 by pefiddic verification and the addition of DIEA when required. Thereaiter, the reaction
N-t ert - Butnytkturd -wa (ifdjed hwitt IEEOAC- afhd plaghey lsucBésSiyely it 4 falurgigt aqiibouy Isolatioh ©k WJHCO; -
car bonyl } i(®0] eOd9X) Jeadrbrine} The tosganic ydrvapdivied (NMgSOp)eand dencentratéGlo-dnmedsondanieadeced
(formul a Jprespre= The rsyultind icolgress ma:' ;%b%ﬂthromtmrabhmsl% @a%en};mv ?b?ﬂbl@)

N- t er t - butty divelth¢ BleSpmpaunehas DI s 9 HeABymass sRectiumy (mey: - f1HPl-peri di n
e-2(S)-®ar bo?(laﬁﬁmg{wg the (pracedyee Iﬁ?eﬁ‘a'i"éd Togr Ry élleydenty bciFQ‘FP!I"Q( posedye of sqction B of

at nospher eexamm-n !‘ﬂ “ ‘E?rﬁ"l?“@!? tel'EISS eenRoupd ofjormula; 1 W'!?ER‘ B 'slAs“ but

IHERG o '"5 %ef %. Ay f%g el aer L 7

fi protectlve group, and are as de med hereln and
(1.6 dm‘ | Hg n‘ed c gr Egctgd mo déz%: (m section B of example 6),
EyLI dl n Sy -0 as defined herein, then the
y roxngil IR llsté 3
N-et hyl - N - amno)propy ar odi i mde (45.4 ng, 0.237 mol) were

\dded to the soI ut|on The m xture wastagdemyed at roomtenperature for 18
h. Thergafter, the reactlon mxture _was dlluted W|th Et 20, vvashed wi th H20,

a. saturated angcrE';a sgtoutTomrof n&g&h and—brme—dred
B A L ATt N
and then 95:5) to givg the title conpound as—MImhlte solid (58.7 nmg)} FAB
g?:;afffffg;u m fﬁ ? < (M Tz Mnolinyl?é?bo%?l)asparasr yl’)4(ﬁ)tb“eré§?}5(76§i' Exanpi e 9
N-tert-Butyl-|- (2€R)- ydrox?ﬂ@j@@iﬁsmmwmg@ﬂwﬁqm»ﬁﬂ)metm/l
am no} car bony| S.) car bo
I de (formufe y and R4
= CH3, B = va
phosgene in t
H Val - OCHs * s
reflux for 2 hf&fs m
spar ged, Vi gor e4s , - 2 s S s
drynesga5 Tol uene (5 nt) was added to the r esi due and the resultl ng sol ution
concentrated to dryness to give (S)-2- isocyanato-3-nethyl butanoic acid
met hyl estE¥ampleri s product was dr| ed under h| gh vacuumfor 5 mn and then
used3| g&t hgept;rol | ow ng step H N te B ”_ (R d’°’%"‘8‘?"’( &) {N-{{g-pgﬁgwlmg xy)_
91 - °"§V'§a %ﬁiﬁq Ipiporidi ?“é% ‘g’ 4 % 4% 1= mgPYEYY
mol ) was "t?th SYS? o | uene ( n(ET")" FINET R N—(2 pyri di nyl -

met hyl) ami n ﬁ&l j)—a%?no §l— ﬁ‘)gz%‘ heﬁh JPIQIFIS g &Lboxam%n
Chem, 56 epa%b% ég ysn L 6d 1 olmﬂxltt rP
was st ifr yﬁx yc yaPnFno)]éR) dr«I y\(ﬁﬁ} 4mhe%y Qﬁt’i\&@ y-and he
resi due W%Srb&édﬁﬂd Fraf) rlﬂ%&%@%%n 1.6 GLY ki Ran Ve

24:1) to IS)rldmylmeth)ﬁ adaonyl)lsoleucme(586 mg, 0.228 mmiol), 1-hydroxybenzotnazole (32 mg, 0.237 mmol)

N- { (N- et ayd NRthy RN g-(dirfilstiiamiiiofpfoplijcarBodiimay ¢45400g) 10,337 admol) Gvereedddyd tocthd dlutiord 16
ny, 73‘@0 dhe Aikies wag &tirrdd aDiobm tdripebdidry foDAB 8) THreSftdn,Gthe redctioh nibyre Whd diluibd Ath -
7.65 (t, HdP, wishad with H209a (satyratddHaquebus2éblutior6ofOSaHCE 2 abgl biid) drietl BySO8,andH) ,
4.45 - 4. &appmted 1d{)ryne8s. The (esylting lybllow 3il Yds fusified3y) flastPchRinatog@ptyASiO) elubhf) CHQ:. 0 -
0.92 (dd, MPEH, 976:2%andtthenrdS6Y to|givhlthei tidcqmpoyrRl asia; white Fakd 83 NO)VEAB madelebctrum. a a
syringe puig, 673+ B*.period of 3 h to a vigorously stirred solution of the -
| ast naged ester (400 ng, 1.43 mmol) in dioxane (4 nL) and H20 (1 nl)

=
Ol
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* at roomtenperature. The reaction m'xture was stirred at roomtenperature
for 18 h and then evaporated tQ . The residue was pul veri zed and
™ dri’ed over P205 under high vacuum?o yrel'd the lithiumsalt of N
{(N-nmet hyl - N- (2- pyri di nyl met hyl ) am noj car bonyl }valine (390 ng; 100% . The
| at t er gkaniplaigum salt was coupled with
N-tert=butyl-1-{3(S)-am no-2(R)-hydroxy-4-phenyl butyl }-4(R)-
- ( pheny bigpdrgtippi per i diohe- 2( S) NaamtBatlarRi2RhidosxePE)- e { (DymdityeNdeypifidiggmatwsi s of
t he coapioeloatbapiihaly)aiphehylolitylJ-4(R)-(phenylfhinipiperidine)2(B)eadodinidg tiormidee toupl i=ng '
pr oced BINR* O0) ehaeipRe =8(2tpyridinylnethyh end Rt FeClboRpolaidR'of H, IRf s 6iCHpked Y FAB 30
mass spe®trum nir. 703 (M+ H)+. Exanple 10 Preparation of
N-tert-Butyl-1-{3( {(2, 6-di net hyl phenoxy) acetyl)am no) - 2(R) - hydr oxy- 4- ph
enyl but IN;SOMO'B@ 1‘#1 {frtpleRna 9 Hemhn 17 PR e é‘i'qeﬂ‘%%w@%a%bﬂﬂam de
(for rruP Hsp HCW(10 g '“EIP‘hﬁ %?FTS‘P(EWEISP VQ&@P d atl?"?"‘sfor ice-cqndenser, —

C( CHR ) Spolfl ipo *?°mé° Pe?f ' vwe'e hfitopeny "r*’ﬂr 113 B 2P g FRIpsniatnd B ynoss.
deri Va{%cggr{a e 1 i tiﬂ ogrleu cﬁgr rgh va::{jfm ?or %@@:
Kftméﬂ fggy og 3, 5 YW 3B (53H) 235 - 222
(P é( '-aabﬁkr ' s fﬁre; ri.% .@MetrﬁmyaIr.dm the

'hB
Boc pr I?.Iarﬁﬁ tihg 966%&’ a' dé§é'§ HSP Iﬁéch Edenfi Ba! S05Y/4078)F Wast €d_i N
the fopge®lio iIIessquﬁdns IV7s[etelt gollh fo wad &rreér ﬁ'de a, taf %Cm@-qu{’h?%g&anmas 0. 27
nol ) evagor&te hraembyésm@wxarﬁs@by flash Chidmbtegtaphy T8I0, Giuddt: BRIAL-MeOR 4860 (147

(W, 0. gad rmzzh)nemm(zrﬁymrmdmy%hmdﬁau&y%e(rﬂeﬂmLster@1%9( ¥8%) 4s. da-orange 06
MOl  YiRSH AMEE@DCLPs 8.5 S55¢@UTH),. 7.7BR &7.651 (1 1 M)l B29/Va5195(n| 2H)EEl200t6.05qrbad L MLT at ur e
(for 104.85 @, 2HHUCER @0 W r1H), 371 @f 3HY F0A4 (€, 3H), 21 - 2125, THYDI] - oEeddh@HRd and the 45

\rrf Xt ure \Vioslutidni of i SULIGKH (L42emls AMR mimelpes &kled, eia aeyring& plmp, tvee a peridtof ®htond xt ur e
was di Vighraely\wstirdd sEUDA®! the Testianed weter (€00 nag. ¢ 82 swiol) &l djoxanst (4 mi) st 201 e
aqueous rewl ethperaturef ThiRladdeias mixiRe wasnstirrért 4t masm temperauré foiy B0 pnd:thanh eyanowtedtte at ed
to df yehanss. Tre eesideaswas nulverized andrdrisd ever Py@s 1indes high- yeewimalo yigiddhshijhiynshattet Ne| uent -
gr adi efiNsmeiny-N12pyidiymethyiiapingJearbpsyiivaline) (390 mg: 10074 &I ve the title co ound as
a pal e é'T‘? W’S'B'I'“I’EI sty qu ?ng'e‘Bk‘!% N-teriputyl J3(Skarpina- #Brydmyy,4-phemyibutylir 4Ry +. o)
Exarrpl @ onythigni °a'ItIP’@ dpreeried yoihe: e 'Vs comgpypd Hf (9?’?’ %@f

\dxpr es il P ge ""‘ tPF‘lS%%"'ﬂp‘I%P??FPBr"tQ give S"Wﬁ PRunH Abthis gxagiple, FAB
Sci 8?105‘383§8°W?§ according to the foll owing protocol: Unless
st at edETQ:;nEEr aI I soI ut | ons are aqueous -solutions. 20 EP 0 560 268
Bl (i) tatlon E. coli cells containing the pBRT1 prt+ plasm d were

ol ?gej‘;dé%""&t K- '@'Iﬁfﬁq?; i %@;@fﬂaﬁsgmn& III%Q 8oyt gql h

under bt 1|=on R20L n y.s 8- Hﬁ |h,gtn¥ .oysks cont ar ning steri I e
suppl enment ed with 10 err of anpicll were inocul ated at a I eveI of
1% (V/ V) THS cottbsponding Radc aaﬂvhtwé of t6 prodidd eebca&a\r.e entrOf4aTabis0ll of BRaniple & &6
pr oducédn@sited tocits lcoveapontiig piithary simifle, 2o, IN-tertibatAREP(S)-antihosZ()-hy frbasdishenyibutyl)-4-

K/i NC ud aRP-3-pYridhyimethipiiiaio} pipgridina2icaoxamide,| byarera@dal of dldrRpe iptateatingagroupdn the Sp@hdi ng
t 0 an opinerc @he plpregi dnying( Yasisolated irbNe fofre pf ils)trishfdr@hiBridecssit. IThe letter doroprondif1s4it | on) .
Thi s t mge0- Zipramolhﬂés-dluethvlmrl Beelic heid 549k 044 remalhand BOR(#emai38dmmplt h 5 mvi
| sopr opsre me@gamwwrw Y QIEA (85els d 9B i added to the mpdyrgy THe MBtwey, USA)
and i nYeRUHredM f%ﬂ‘s"efelaﬂ'ﬁqfﬁ EP'E’Iﬁt Another-portigp pi| DifgAy ééht%ét’ﬂ"&ﬂ'? “Iaeéﬂfiﬁ%éf‘déI‘P
opt i€ aM*Esas sfregrat the samg feTBQ"ﬁ“HP 8” i - Jhe gaactiop mitigaswag,dil %fgﬁ é

t 0

"’°'Vrrﬁ'f T e |
rr:frrgfﬁ%ga M R

teps beI ow wer e perforred at 4[err] unl ess
other lcated Thawed cells were mxed with buffer A (50 mMM
tris(h t hyl ) am noet hane HCl (Tris-HCl, pH 7.4); 0.6 nM
et hyI eﬁgcqhgingnpﬁwcrt@ag&ﬁpld:wd (EDTA); O. 375 M NaCl, 0.2% Noni det P-40 O
CBRPIE HING profotbe wab 8rddsedKE; coli (BIMtRMIBRT1 pit, aeerw&; Parbrie?dl al BRieRA)
ceI I5§ 38, 305 8D abdordigltd @6 foflowidg prdtseamceous earth (Celite 545 [err], John
Manvi | Ukless s@aisp oberwied).all b8hAipns are aqueous solutions.
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* was added at a ratio of two parts to one part of wet cell weight. The :
resulting slurry was honogeni zecEFa@S eed (ca. 20,000 rpm on a Waring
[erfr] industrial blender for 8 S€eC. puI ses. Cell debris/Celite [err]
was collected by centrifugation and the resulting pellet was extracted with
4.5 par Fremhentidd €r A to one part wet solids using the honogenization
procedure descri bed above. Supernatants from both honpgeni zati on 25 steps
wer e conbig el aidcor@inii the pBRDL @t iplagiid wareaséddlb irdtutle Yoot leattusthiddia compesbd sol i d
[err] t of hwiaBettaai HBroth adbntaindrigClOn Lug/ailiob ampdillin/ Blsks Mvoraridcubatad. at Thi enden agttatioe fona s
agi t a¢ ed7 fhoProB@tion flaskan donkaining pstepilsi M9 toerthe suepiemested with 40D bg/mt enfitampitilig.avereon. ,
The r esinotulateg abe |ldveitof Wesv/WVsing the seed qultisel Hiéseribed apdyd Tetd Valume-iki€hch pidudion 30 M
NaCl ; 1fiaskiwae 500 mbiin@th bifrleimeyaTinsk. FlasksiwereDmabated at\S7>\ERer apiatiog junit @rcell )
and di aFgnegentratop conegpanding, o anpptiqaldensity e =74 pam ¢ of Oywas reached (e qigiips): This 'f"’t"he
di al yze&Pa8xyasJeytingly Fréqh- nFI I’S’@ ‘ E!PP'?’ﬁ@‘eﬁr‘fﬂF‘e'f MhasePrPRyieqalagips 49 4pTa
Sephdﬂe?e‘?ZST é?"? '°%1nq' d, iprubalen Jwasgeoptinued jypiit the, cellgon t‘°

th
bed di ilytiog. 'c‘! k) Vel (Sup V' d
D socr at Y'F ﬁdg f ?%‘F» 3 w%‘%ﬁr f Wa%agwaf warp Weggr éhrrcawv%ﬁtse

cont ai nfg* fi p@ oL W, %‘f’? 'Y (see bel ow for assay description) were

conbi_pe pitated by the addition of saturated
aqueogsg' o QACH% rebidr o B 29'% ncentration of 35 85% saturation.

Preci pi t atpgdieps Ridw vvbrmorhsmuedm&\é ofBiMish inkiidstad. TRUVed Bhs WhHS nfi@d Wl buier A€l | et
was di sgsp mRCkrisRydrMrhedlydminoafhard™Micl-(fris-HOR dPRA) 5.6 hf BRPSRHbhRGbtraadtd deid VES) |
(_PH 5. 5; &by orsNANac, 8.29Wohide;P-4b 61IEDEDhimicdd Y0 bokes URE ) mMIPMSFIDs1QRAI0M | ON
was @b abyezgkt elto hife bar&gﬁfféiS’t Dlatefrb@busCarta (Gith 58518 { JoR? MENVAb, Lo CAJusap |
Crude ewhd &idbd atvecratio fliwd partedo bng pah b Wetlcel) wélgitinyThb MesaltingOiLey Swas Gtrhagetized Gt 150
of phigh eperd ica. 20;000 s@yen EEWHiY Saisdudieial biendee tbor Bbo\5esec. THuBes Colbdebps/Eatiareat i ons
from eawhs didatdd byesesrifpgatidneatd thebi resulliagipallettwas 8xirafted with 41%)parta lof bulfert A tocomd part or ed
at - 70 wetTiolidsfusing thephotbgsinizatioe owoesiuediesaribar aboR0 Stpefnatante from tbioth rhomegsnieafipn cal | y
300 rg eiPrshwese srekinerliand aelubleyprotgin fwas PiefiRitaed By desaddiien afgsolld (iNipk 8@y tofyield a
subst r afine! epnsarietnnnef 75y satarpfion. aT*I'ﬁ?mW{fﬁ wes agitatel fere@P min and3e grecipiiate wes gi nal
concent fespvetsA by centrifygaiionefhe resulingpef ‘?SWas peyfed ip byftepa (50 raM TrigyClapt, 838 Mibr ki ng
. sol uti %gfg k5 PF&W“’%#W%’TEMM 8 m“MWf'iew% S'é"é”% &E&@F‘V@H f%’t‘sa'r

roc.

ajnst [ 6 807 89 d as s trat The
subst® at e q“ﬁ’a‘ﬁ %{%‘( e :}91\3% egfﬁ?e ?"mﬁ 4”" ol to
%0 uﬁso ratlc bu t

t he subtsl(;“’:‘:g‘lt he s mp
EDTA (5, aiihis bg f t; a&u&ted" aat,so
eCl it

‘“’%
%;,g@

adj usg} ef o}, at W84 fofbl %l-ﬁ‘rﬁgbitu nie% sblwdfw was
di | ut edpgser & W(J— o Qnoseﬂiaﬁgsﬂ(lﬁm& h&d l?Mf )E 55 1£r W e mi BT hgnpssay
M Xt ur eEpng m%%aéra TRY pRopirhtide waédibifdet For @8 h BURSH €, Ah@thdPdsbh&t 20 M | ON,

10 [ err @ edb@s oleUurifa K crirdhendgRBiy ﬁ@ﬁﬁlﬁbﬂsﬂﬁm’bﬁmé@% PRSP prdiéin #0thé €amhd  Of

the enziyaimeinas Mostbhbed Globiel The firfal brepdrtionts fidly edithXbatth Gverd fooledC tiiaddeidtoads B/

[ err ko f aiuddandistored(aB)70 T Fhe fired plolsin TecodedediftomC20c0felnpsntatibeliwag) typiddlly [380 g wid 2% -

aqueousa sperifi¢ antivity dar ¢tV protease df 1824)mdaldsaf subbtster Jeaeedamidimgr oduct s (i.e. VSFNF

and PQ TL-ThHpliguoty yeresiiiwedsie 183t the ofiginat chnpantration withl Buifel, eeer Belows prioh & ugadirec hed

assay nihgevayee workipgpgatttion)i ng a Perkin-El nmer 3 x 3 CRC8 columm 55 (Perkin

EI rrer Iﬁﬂi‘,@tﬁxk‘{ﬁﬁ%‘fﬂ@m@ﬁz Ab’swsﬁm”a“s§h°émlsgf°gr%1w Sgt USAT860807 (1889, of 4
ate- The sa%sff Mo ¢ m OM5Qand storpgaind 7. Pderdp pge. 0. 5 -

3 0 mi n étgck ﬁu dW|t § a400 s ut rkmggoletlo'c%ﬁg tes 20% A
0 b@“dﬁ é?)!? d
! B0% By eé%:; m s g segpys %%ﬁa | R :ﬁ%"y' h
oni pr ¢ - (4Rt b 2B i t the
L° z:csﬁmﬂn R g "“A ﬁag’ J%mtf ﬂ%‘m%&a x.eftéez Eimm ﬁ%’i ?WBEEE i on

St Ud' €Smi e%\é%@oa%g :W:; f§r R r rﬁé F&aﬂn bJ i ed
by ei t hgfiuoRR&c RBIuOM) TR s%rét@taﬁﬁ Torddb Qg (IQ a&pbeﬁm%eww
Subst r a§iBje6tAG 00 S VR 1hHPGuRAMbE disaf ikt tonmhh@mw bétiih-Bithef $hdd CROS mnnnn
85 (Perkin Elmer Inc., Norwalk, CT, USA) with a stepwise gradient at a flow rate of 4 mL/min. ' Thé gradient is
as follows:
0.0 - 0.5 minutes, 70% A / 30% B;
0.5 - 3.0 minutes, 67% A /33% B;

k/
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Y% Conversion = Sum of peak hei ght or peak area of products X 100 Sum of
peak hei ght or peak ar ea of sub qjtpg ?é; products Enzyne inhibition of
‘the tfest conpound was cal cul at ed ag I2 : % | nhi bition
= 100 - % Conversion for assay m xture X 100 % Conversi on of control
25 Thes.6 050 mitiufed (208 ot e t est conpound whi ch causes a 50% i nhi bition
of the H Vsprebanmis, 70%A /dokes;[ err] was determned as foll ows: The percent
i nhi bi t ivherect istdhmMesddivifEional Uil OS5I B FMMin M, 0ald BUSTD.0% HIPGLin didtdrtfie Nt
concent rettibrowss ménitbrbae att 219 tnMc (GAGIontebl, whick ivesifht assay idurd @ithiolt th@BsttRinpduni,ned
gr aph# c atab gubiipgted siowtanemysly lesstgperdefit i nhi biti on of the enzyme against the
concent rishibiitiom Stuflies: ésavags produstspand rashainiiig @arbiEsobstyate vers apantitsddrywithel pestt height
conpounds by integration 19f hel appeepriatie HRLCnivealsdl Substratd convarsiomisisralaulatédl sir@Ghefotidwings e
HPLC asd®i§fonshiiPe |isted in Table IV, following the next exanple. Exanple 12
The follow ng protocol, used for screening antiviral effects of the
conpolinds of iocamiraréions-adapt ed 35 froma plaque assay utilizing HTLV-I
transforned cells, preV| oust reported by Harada et al ., supra. HTLV-I
transforned cel $gma i < Ligi &h 1Gi0V wi | |
replicate in t hum edf speak Heeghesorcpepbuadeasorﬂr sante‘dten
di met byl sul f oxi aedtpredeotsentrati on of 5 ng/nL. The resultant solution can
be stored at 4 [err] until use. 2. The resultant solution is diluted in
RPM  1640vddi USA) to four 40 tinmes
(4X) the f%"n@a'ﬁﬁﬂgghggﬁe{?ﬁ? ?ﬁéﬁ&%‘?g@ca@%@g@w{%@t ed. Once diluted in RPM
1640, the solution is used in the cell culture assay within 4 h. 3. The 4X
sol ution (50 [ e Iphidbidd@ o triplicate wells of a 96 well flat bottoned
rotiter plate. %PI\/I (5Q T, S added to control ls. 4. C8166
efls (5 x 10[errH°% n-50% i oﬂfH_72) 10%
heat I nactivated fetal 45° 5 [err]mL gentam cin
(conpl ete nedia) are added to aII wel I's. 5. Flfty times TCl Dso of
HO/ HPEV- | | The @B@Bﬁ@f'Q%ﬁdh%t}sﬁ emppund iwihich icausegy@ §0% Snhitioh ot th HiIN-wotsasp.sientib ant
in 50% )Walsﬁ’e‘f%“ s fqllows: The)peseast ishibition of the enzygerss tdgteemined fer| d minimum of
| nf ect i dYee diffarent concenpratiqng of the deet cormrounds Tharesfieroths |IGso (et dptaimined amphieaiil bpoi nt

di | uti or'?° E?Iﬁené'é? pition °ﬁhP anzype a%atfptfkscoareét@efa the tpg corppognd. npnt hs when
\s/or ed at pxemp IB%:PW%DP b |f°’ yla {lg8s &?‘%’"‘t’ﬁ%rﬂ“ feareeambingnt /iy |
shel f&spf?fea% a'qs"?tefjé‘r fﬂﬂ’f'?qtg%l PHeEBR®or for 72 h. 7. Plates are
then re &nd centers of syncytia are counted in each well by |ow power
phase c l'ight mcroscopy. Each cluster of cells which shows evidence
of any Synﬁlxtfdllamﬂd) rHB&dI nged for Scrdeht tidira) HoEts {%%Em Lnd%yo??o%;rul?ﬂ kQQ tre

vel | s5 S ReHlath @é’@ssg/etﬁ ﬁj'ﬁ! R’El%d%@l@ ! rbviousl re'ﬁb'rfé% %&. §2

EP 0 56@an¢fofdd kel armwsattusblanhb iR Wil whigly R rRpllcd mﬁa Céﬂ Cul'at ed
by the f of.nmb aest ¥enhpalinddis ldisSdhved inl & etﬁylsulfox'ﬁ:héﬁ&)étdoﬁdent?aﬁﬁﬁ él‘rés mgme#Tl%Yr@%dt al
centers isoluigndah Bb stoed btst* until use. test wells 10

# syncyt i 2lThe elti@ntssolutionl® diluted i GIPVI @tmvreibb&Lthatoﬁésn&eM@Eé A, @%A)ttbeout est
(Conpeand tisies¢4X) traliba Somceliationi wiith lid tibe mes®l. Grea aiitddan RPMIMBRO, &, solutiod .id died 15
err], i sinthetcell ¢utvredssby within4ly t he t echni que of serial dilution of the
wor ki ng s®IThe @ solution ﬁﬂdﬂ-) B agdet! toyriplicatenwplis oie 96 waliflat boaiigmesicotitecpiad. \RPMS

SAS[ err]® M‘:) addeg t pliwels. | | ot the -observed percent inhibition of
( [ ] ?) ceI'I?(S x1 Cﬁg) uL of HE%Egbuffered RPMI 1640 (pH = 7‘.)2), 10% heat inactivated fetal

45 calf serum (FCS), 12.5 uLUmL gentamicin (complete media) are added fo all wells.
5. Fifty times TCIDso of HO/HTLV-IIIB stock (stored in liquid nitrogen as cell culture supernatant in 50%
FCS) in 100 1L of complete media is added to all wells. Infectious titer of virus stocks are as previously
determined by end point dilution on C8166 cells. Titer of stocks are stable for 8-12 months when stored
at-193°.

50 6. Microtiter plates are then placed on level shelves of a 37°, 5% CO:= humidified incubator for 72 h.
7. Plates are then removed and centers of syncytia are counted in each well by low power phase
contrast light microscopy. Each cluster of cells which shows evidence of any syncytia formation is
counted as one center of syncytia. Control wells should have between 25 and 75 centers of syncytia per
well.
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syncytia formati on agai nst the various concentrations of the test conpound.
In the follow ng Table IV, assay r@%'#ateﬁ ﬁée |isted for exenplified
tonpounds of fornmula 1 fromthe re 2R% By v prot ease HPLC assay of
exanple 10, i.e. [err](nM, and fromthe plaque assay of exanple 20 11,

i . e. [err](emercew»ﬁ.ﬁonaﬁsyﬁaﬁa@mn%caﬁéastespgm%u&%' i sted in Table |V, the

[err] have not been determ ned (ND). TABLE COM P O
UND }[’ERRJ: _
(nM (UN) 30t inhibition = N-te t- butyI-I-(3(S) (benzyl oxy-

9.5 sND carb no y 0

f1 uor ophenyl buf%f % &E&g - ﬂié J5c¥i BYREY, Y&l 35
(descr:obedylal exgnplgi ’@ %r e ;5 P J3(9) - Eenzyggzg- 400
ND car bonyl am no) - 2(t) - == = '
di ne- 2(s) - carboxam de (Table 40
N-tert-Butyl-1-{3(S)-(benzyl oxy-
car bonyl am no) - 2(R) - hydr oxy-4- phe

di ne-2(S)-car boxarri de (Tabl e 45 ent ry 2) 4
N-tert-but yI é/
car bony a n it o y;v.f EF% §¥myf|q)formatlon i.e.the
usun he c senal tion of the wo tFte ﬁ b in
nyI ) pi perl l&gar E ically plot the bse %ntfll?! bﬁ): ong
|o§ gal m?l)&#gg?th test compound.

in the following Table |V listed for exemplified comp s of f a 1 from th
M.LM ( n?@corﬁbman{\hIV%Htea fiptlc als m IQ Q@%Xrl%)ﬁw, and from plaque y of exampl:
Car bonysb ani,Ng) ek MmN QKéf_‘f of the compounds llsted in Table IV, the E B ve not been

@wl but ybt)mﬂ(eﬁexm:()phenyl t hi o) - p| peridin. - - car%oxam 3e cf"’l’a 7'e , entry

4)--'6 N-tert-butyl-1-{3(S)-(benzyl oxy- 53 ND

car bonyl am no) - 2(R) - hydr oxy-4- 15
phenyl butyl } - 4(R) - phenoxypi peri di - n&RBI® -Idar boxani de (Table lentry 5) 7

N-tert-2putyl-1-{3(S)-(benzyl oxy- 2100 - ND
, | ENTRY COMPOUND ICso ECso
U/ | NO. (nM) | (M)
30 )
1 N-tert-butyl-1-{3(S)=-(benzyloxy- 9.5 ND

carbonylamino)-2 (R)-hydroxy-4-(4-
fluorophenyl)butyl}-4(R)~-(phenyl-
thio)piperidine-2(S)-carboxamide
35 {described in example 5)

2 N-tert-butyl-l-{3(8)-(benzyloxy- 400 ND
carbonylamino)-~2 (R)-hydroxy-4-
phenylbutyl}-4 (R,~phenylpiperi-
_ dine-2(S)~carboxamide (Table
L 40 ~ _{I,entry 1)

3 N-tert~butyl-l~{3(S)-(benzyloxy- 460 ND
carbonylamino)-2 (R)~-hydroxy-4-
phenylbutyl}-4(R)~-benzylpiperi-
dine-2(S)~carboxamide (Table

45 I,entry 2)

4 N-tert-butyl-1-{3(S)-(benzyloxy- 30 1400
carbonylamino}-2(R)-hydroxy-4-
phenylbutyl}-4(R)~{phenylsulfo-
nyl)piperidine~2(8)-carboxamide
50 (Table I,entry 3)
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gar bonyl am no) - 2(R) - hydr oxy-4- 20
phenyl butyl } - 4(R) - cyl ohexyl pi peri-_di ne 2(823 car boxam de (Table I, entry 7)
8 Ntert-butyl-1-{-3(S)-({N beRAE

oxycar bonyl)val yl }am no}-2(R)- 25

hydr oxy- 4- phenyl butyl }-4(R)- (phenyl thio)pi peridine-2(S)- carboxam de
(Table I'l, entry 1) 9 N tert-butylTABLE3XS)-{{N-(benzyl - 4 43
oxycar bonyl ) aspar agi nyl }am no}- 30 continued)

2(R) - hydr oxy- 4- phenyl butyI }-4( R) (phenyl t hi o) p| peri di ne-2(S)- carboxam de
Q B4 a¥-Tab2Vil! 1 90

ICso | "ECso

(,‘&Fbc x4MMel (Table 11,

(Table I'l, entry
oxycar bony! ) val y| B o} - 2(R) _cgu Pov
hydr oxy- 4- phenyl alﬂ°y| -4HR)- phenyl p| peri d| ne-2(s)
entry 4) 11 N-tE l!l‘v 4= =

oxycar bonyl )i sol e D)2 (¢
hydr ox§- 4- phenyl put y! ] plﬁ(n?lbut«}lfl-un -~ (phenylthio)-
phenyl pi peri di ne} 2( S) { pBieboXinei zis) & familid (7&¥Ue’ ¥ 5) 12
N-tert-butyl-1-{B(S) -{ (ehexry)- 6.3 150
oxycar bonyl ) aspaf agi nykjwart+mkyl-45{3(8)~(benzyloxy- 52 ND
(R) h\ﬂ/droxy-4- pheny| me axb n:!ﬂ(aﬂ}w) h(myhmrpw-wdl ne- P(S) - qar boxagmi de (Tabl e

try 6) 13 | N-t efphesyi 143 4.1 |40
oxycar bonyl ) val y| } ami 1‘2?'2 “'Pﬂ?‘d?gyg?ﬂigﬂeﬁﬂlﬂﬁ!t 1)-4(R) - 50

benzyl pi peri di nef2&StEarboxar-ge—ttabte—d———ertry--a—5424 EP 0 560 268

: r ~1-13(S)-(benz 2100 ND
RLTABLE IV (confi ue*izu m‘:)_zm_hwmxﬁq}?ﬁm%.

[ ERR] ,N\0. - n
14~ Ntert-butyf-1-( 33;53:"““’ e Xbnine (rait BT KO
oxytar bonyl )val yJ jam g - hydr oxy-4- phenyfbut | }-4(4R) -
(phenyl sul fonyl ) piper ﬁumtﬂn@x-;ca-rmy_a{rmaﬁnwﬂbl e 3.5, [enisy B) 15
15 Ntert-butyl} 1-{3{SychbbdnpEnayytiamino}-2&k)e  1P70
' 25 hydroxy-4-phenylbutyl}-4 (R)-
(phenylthio)piperidine-2(Ss)-~
. Jcarboxamide (Table IXI, entry 1)
9 N-tert-butyl-1-{3(S)~{{N-(benzyl- 4 43
U oxycarbonyl)asparaginyl}amino}-
30 2(R)-hydroxy-4~-phenylbutyl}-4 (R}~
(phenylthio)piperidine-2(S)-~
carboxamide (Table IX, entry 2) .
10 |N-tert-butyl-1-{3(S)={{N-(benzyl- 3.1 90
oxycarbonyl)valyl}amino}-2(R)~
35 hydroxy-4-phenylbutyl}-4(R)-
phenylpiperidine-2(S)~carboxamide
{Table II, entry 4)
11 |N-tert-butyl-1l-{3(S)-{{N-(benzyl- 3.7 700
oxycarbonyl)isoleucyl}amino}-2(R)-
I %0 : hydroxy-4-phenylbutyl}-4(R)-
o _ phenylpiperidine-2(S)~carboxamide
Table III, entry $)
12 |N-tert-butyl-1-{3(8)~{N~(benzyl- 6.3 | 150
oxycarbonyl)asparaginyl}amino}-
2(R)-hydroxy-4-phenylbutyl}-4 (R}~
phenylpiperidine-2(S)-carboxamide
{Table II, entry 6)
13 |N-tert-butyl-l«{3(S$)~{N~(benzyl- 4.1 40
oxycarbonyl)valyl}amino}-2(R)-
hydroxy-4-phenylbutyl}-4 (R}~
50 benzylpiperidine-2(S)~carboxamide
(Table II, entry 7)

&5

24



* oxytar bonyl ) aspar agi nyl ) am no) - "2(R) - hydr oxy- 4- phenyl butyl } - 4(R) -
(phenyl sul fonyl ) pi peri di ne-2(S) de (Table Il, entry 9) 20
16 * N-tert-butyl -1-{3(S)-{N (ben E?S?’w%‘ﬁm 150
oxycar bonyl ) val yl ) am no} - 2(R) - hydr oxy- 4- phenyl butyl }-4(R) -

phenoxypi peri di ne-2(s)-carboxam de (Table 11, entry 10) 25 - 17
N-tert-butyl-21-{3(S)-{N (benzyl - TABRESCIV 42

oxycar bonyl ) aspar agi nyl ) ani no) - 2((@)0“@551‘ w 4- phenyl butyl }-4(R) - :
phenoxypi peri di ne-2(S)-carboxamde _ (Table'IT, entry 11) 30 18
N-terg-butyl-1-{3(S)-{N (benzyl - 1.8 56

oxycar bonyl ) val yl }am no}-2(R) - hydroxy-4-phenyl butyl }-4(R)-(2-
pyri di nyl oxy) pijmerre{ ne- 2(s) - canmbp>@mi @ ( 1abl € 1] xcgndr ¥edz?) ] 19
N-tert-butyl-1- 3S){{ N (benzyl - 8 200 | (aM) | (nM)
oxycar bonyl ) vallyl)andno)-2(R) - hydroxy-4-phenyl but} 4(R) -
cycl dhexyl pi perfi dihe]®ftert-muybededAisie (§Tcteheyl , Er2.By [ 1330 40
20 N-tert - butlyl - 1- { 2yRpr! bongd pyalyd}amino}-2 (RE- 1
phenyl - 3(s) - { ( I ( 2- q}»ysaPrynd-phenylbeiyl] y4R)y| i amni

0) but §1}- 4(H) -

(phenyl t hi o) pi deri di htrheps mlé@?ﬁdk%ﬂﬁ’ééﬂ(ﬁ?(ﬂe co of 494  exanDl e 7
) - carboxamde {(Table T, entry 8 . ydr oxy- 4-
5.4 15 phenyl -¥ (Hj-te N!“t mﬁﬂ-ﬂ aul- .
bonyl ) aspar agi rfyl } am g eri di ne-?
car boxam de (Tdble | éhe ’r‘ﬁ 4' . :ty s 5668 Bl |V

\_,Qcontl nued) ENJRY cuboxm idine- ( )= [err] {NO.

1020 1622 u-d i:tﬂu‘t i"i-)( (S - 163 (Bent il O 7 .7 450

p)henyl 3(S) - {{N(2-qpy ?Jail, }a.gma{ LLEry 15

4(R) - (phenyl euljf onyl gydgg,w L PenyZb
2) phenoxypiperidine~2(S)-carboxamide
{Table II, entry 10)
25 , 17 N-tert-butyl-1-{3(8)-{N-(benzyl- 2.5 42
oxycarbonyl)asparaginyl}amino}-
2(R)~-hydroxy-4-phenylbutyl}~4 (R)-
phenoxypiperidine-2 (S)-carboxamide
N\ (Table II, entry 11)
30 18 |[N-tert-butyl-1-{3(S)-{N-(benzyl- 1.8 56
: oxycarbonyl)valyl}amino}-2(R)-
| bydroxy-4-phenylbutyl}-4 (R)~-(2~
pyridinyloxy)piperidine-2(s)-
carboxamide (Table II, entry 12)
3 19 |N-tert-butyl-1-{3(S)-{N-(benzyl- 8 200
: oxycarbonyl)valyl}amino}-2(R)~
hydroxy-4-phenylbutyl}-4(R)-
cyclohexylpiperidine-2(§)-
™ 0 carboxamide (Table II, entry 13) _
: 20 N-tert-butyl-1-{2(R)~hydroxy-4- 3.1 12
phenyl-3(8)«{(N~(2-quinolinylcar-
bonyl)valyl}amino}butyl}-4(R)-
{(phenylthio)piperidine-2(S)~
carboxamide (Title compound of
example 7)
21 [N-tert-butyl-1-{2(R)-hydroxy-4- 5.4 15
phenyl-3(8)=-{{N-(2~quinolinylcar-
bonyl)asparaginyl}amino}butyl}-
4 (R)-phenoxypiperidine-2(8)-
carboxamide (Table III, entry 1)

50
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28 N-tert-butyl-1-{2(R)-hydroxy-4- 1.8 10 phenyl

N- ( 2- qui nol i nyl car- bonyl ) aspar agi ) butyl }-
4{R) - (*phenyl t hi 0) pi peridine-2 S)- EE& Qﬁ%ﬁ@‘
11, entry 3) 24 N-tert-butyl-1-(2(R)-hydroxy-4-

-3(9) -{

car boxam de (Tabl e

2.3

phenyl -3(S)- ((N-(2-napht ha- | enyl carbonyl)val yl)am nb} butyl}-
carboxam de (Tabl e

4(R) - (phenyl t hi o) pi peri di ne-2(s)- 25TABLE IV

11, entry 4) 25 N-tert-butyl-1 ggt{wé y3(s)-
{{N-(2- napht hal enyl car bonyl ) aspa- rgéél nyl )am no) - 4- phenyl butyl) -

44(R) - Gphenyl t hi o) pi peri di ne-2(S) -

1.9

16

33

K>

car boxam de (Tabl e

11, entry 5) 26 N-tert-butyl-_1-{3(8)-£{N-(benzLI- 3.5 24
oxycar bonyl ) val yl PT-2(R) - OYIkoXp- oo 8-11 Uor opherey) )|buicyd }
4(R) - (phenyl t hi o)jpimper | di ne-2(S)- 35 (M) | (aM)
car boxam de(descrjibed In exanple 6) 27 Ntert-butyl-1-{2(R)-hydroxy-4-
4.9 500 phenyl| RXS) pi-{terf-bRtylH1i (2 (Ry+hydroxy-4- 4.7 | 450 :
met hoxy) car bonyl }{i sol e zigﬁln h-r%(ﬁb-}{{“ﬁ(?-quinolinylcar-
but yl ) - 4(R) - phenyl pi pef®? ¢“MMHP%}(T| tfe corfpound Lf exanpl e
8) 28 Ntert-butyl-1 @Ssln"g P*Pm"mz 500
car bon%; am no) - 2(|R) - hy {5 °’lﬁo“" ° ( 1‘ 111, entey
phenyl but yl } - 4( R 3 u. . -t~ g chr ey 2SI~ Hox .iﬂF (Tabl e
|, entry 9) 29 N—tﬁg&i g § ﬁ’égﬁiﬁ 2;,_ FETTT ko
car bonyl am no) - 2(|R) - hy 5 inynmino}butyl}_ _
phenyl butyl } - 4(R)} (4- 977, Lﬂ%cbyi ) lﬁb@@ﬂ’dll ms,?.( S] - car Qoxam dp (Tabl e
|, entry 9) carboxamide - (Table2 011, off3y0550 P68 B TABLEH |V
(con;u nued) ENTRY 2¢ |n-tertGobALJINER (R)-hydroxy-4- 2.3 [lerag ND
(nM (nM 30 t ert }ilenhyl-3is{-J{§S)2-alEthys OXY- 19 82p 10
carbonyl am no) -Z(R) - pleydcarbdryl)melnl) snimgldutdlR) - ¢ 2- pyr|i m di nyl -
t hi o) pi peri di ne- 4(S) - cp4 Roxtnhedplthio)piperidine-2(s)- .

25 carboxamide (Table III, entry 4)

25 [N-tert-butyl-l1-{2(R)-hydroxy-3(S)- 1.9 a3
{{N-{2-naphthalenylcarbonyl}aspa-
raginyl}amino}-4-phenylbutyl}-

k./ " |4(R)=-(phenylthio)piperidine-2(S)-
30 carboxamide (Table III, entry §)

26 |N-tert-butyl-1-{3(S)-{{N-(benzyl- 3.5 24
oxycarbonyl)valyl}amino}-2(R)~
hydroxy-4-(4-£f1luorophenyljbutyl}-

4 (R)=-(phenylthio)piperidine-2(8)-
35 carboxamide (described in example
_ 6)

27 {N-tert-butyl~l-{2(R)-hydroxy-4- 4.9 500
phenyl-3(S)-{{N-{(2-pyridinyl-
methoxy)carbonyl}isocleucyl}amino}-

40 butyl}-4 (R)-phenylpiperidine-2(s)-
carboxamide (Title compound of
example 8)
28 |N-tert-butyl-1-{3(S)- (benzyloxy- i6 500
, carbonylamino)~2(R)-hydroxy~4-
45 phenylbutyl}-4(R)-(2-pyridinyl-
thio)piperidine-2(S)~carboxamide
(Table I,entry B8)
29 |N-tert-butyl-1-{3(S)~(benzyloxy- 8 140

carbonylaminoc)-2(R)-hydroxy-4-
phenylbutyl}-4(R)=-(4-pyridinyl-

50
thio)pxperxdxne-z(S)-carhoxam;de

(Table I,entry 8)
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-(-Table I Zentry 10) 31 N-tert-butyl-1- {3(S) (benzyl oxy- 12 290 15
car bonyl am no) - 2(R) hydroxy 4- phenék%r#ﬂg‘m (4, 6-di net hyl -
pyri m di nyl t hi 0) - pi peri di ne-2(S) (Table 1, entry 11) 32
N-tert-butyl-1-{3(S)-(benzyl oxy- ND 20
car bonyl am no) - 2(R) --hydr oxy-4- phenyl but yI }-4(R) - (benzyl thio)-
pi peridi ne-2(S)-carboxam de (Table |, enipgtel3y 33
N-tert-butyl-1-{3(S)-{{N (benzyl -
oxycar bonyi ) val yl } ani no}- 2(R) - hydr oxg"ﬁ“%‘é‘%‘%‘?%uty| }-4(R)-(2-
pyri di nylst hi o) pi peridine-2(9)- carboxamde (Table 11, entry 14) 34
N-tert-butyl-1-{3(JeneRN (benzyl-cox2 ® u n pl ICso | ECso
oxycar bonyl ) val y2} gninee} } 2(R) - (aM) | (aM) |
hydr oxy- 4- pheny| but Jll 1 AR (4. ovreidinyv t hi n\ nl r\nrlrl ne 7( ) —cal boxan de
(Table'Il, entry 19 wtréhbubx&-;}r&@{) 2ot befizyP- | 8% 7 15
oxycar boP‘PyI )val yl } m no} : ;@gtgl }4(R) -}( 2-
pyri m di nyl t hi o) pi - “:'r :m é _c“_b Ke Iy, entjry 16)] 36
N-tert-butyl-1-{3(9-{{M entry ¥
oxycar bonyl ) val yl } - ~
hydr oxy- 4- phenyl but Elyb bt 1@33) (znz T4 i di |nyl t hi o)zpsiope-i -
di ne- 2(Sf-car boxami|de (Taﬁﬂegyigmyimt(ﬁy_(ﬂg ethyl-2-
N-tert-butyl-1-{3(9 -{{NgJrenzas nylth;o?—p'iper:.dine-b(éﬁ-
oxycar bonyl ) val yl } gni no rBbxantivelr (rayiel 1phetyy DUyl } 4(R) -
(benzyl t hi o) pi peri di nz 2 ﬁ)tcrc-wubxmamm)éihhhﬂm- eft iy 1U8) 880 b5 27
EP 0 560,268 Bl TAHLE | V|<axbany ) -2 BR) ~hydrBKI-HIY cCoMPOUND
IC., \ ECgn NO. pl.lenylbutyl}-4(R)-(benzy]..thio)- (S (nM 38
N-tert-butyl-1-{2(H - hyd m:&isgmsmwmu&ﬂe (Table
l'pi‘Fl d 3 al ool Pl |
{N-{{N-met hyl - N(Z 33 N-;tert-butyl-l-{:!(S)-{{INIE-E(bl?nlz?ft-m'muﬁ:'zw S yalyl}-4
25 oxycarbony;)valyl}amino}-2(R)—
hydroxy-4-phenylbutyl}-4(R}-(2-
pyridinylthio)piperidine-2(s)-
carboxamide (Table II, entry 14)
= 34 |N-tert-butyl-1-{3(8)-{{N-(benzyl~- 2.5 11
K-/ 30 oxycarboriyl)valyl}amino}=-2(R)~-
hydroxy-4-phenylbutyl}-4(R)-(4~
pyridinylthio)piperidine-2(s)-
carboxamide (Table II, entry 15)
35 {N-tert-butyl-l-{3(S)~{{N-(benzyl- 3.7 15
oxycarbonyl)valyl}amino}-2(R)-
% hydroxy-4-phenylbutyl}-4(R)-(2-
pyrimidinylthio)piperidine-2(S)-
carboxamide (Table II, entry 16)
36 |N-tert-butyl-1-{3(S)-{{N-(benzyl- 3.0 9
oxycarbonyl)valyl}amino}-2(R)~-
40 hydroxy-4-phenylbutyl}-4 (R)-(4,6-
dimethyl-2-pyrimidinylthio)piperi-
dine-2(s)-carboxamide (Table II,
entry 17) '
37 |N-tert-butyl-1-{3(S)- {{N-(benzyl- 2.3 7
% oxycarbonyl)valyl}amino}~2(R)-
hydroxy-4~-phenylbutyl}~-4 (R}~
(benzylthio)piperidine-2(S)-
carboxamide (Table II, entry 18)

50
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‘phenyl butyl } - 4(R) - (phenyl t hi o) - piperidine-2(S)-carboxamde (Title conpound
of exanmple 9) t5 Ot her conpounds 1 prepared by the processes
*di scl osed herein are listed in fgﬁpgée%ﬁyéf and Vil together with
characterizing mass spectral data and the assay results for the conpounds
fromthe reconbi nant H V protease FEK%EESf@y of exanple 11, i.e. 1Cso (nM
and fromthe plaque assay of exanple , 1.e. ECso (nM. 20 TABLE V ENTRY
Compound of formula 1 FABCRStinveddso 25 No. having the
formula N-tert- (mz) (nM (nM butyl-1-{2(R)-hydroxy-4- (M+H) +
pheny$ - 3(S) Pk P-GUINOT- 38 0 M P 0 U N B | NI car DOYEEVATVEE;, _
an1no}buty|}-aap|aerldlne- 2(S)-carboxan de wherein Y 3gM) | (aM) IS as
desi gnat ed herei npel ow 1 4(R) - (2-pyrimdinylthio) 712 . 6 7 2
4(R) - {(4- pyfi GBny|Metéytibutyl~1-{2FR)-Rydroxy-30sthi dl 433 14
4(R) - (2- pyr§ di nyl pgghp{yymethyl -N4(D-pyBi@ingl-4  4(R)-{(4]6-di hyl . - 2-
7

740 2. 8 | _ |msthyd aminhg}danhospl Féalpl}-4£EP 0 60 268 Bl TABLE V
'(continued)rS pbem¥¥ggtzb§2§ghukcg:;myhnhéol— FAB/ M5 [ HRR] No.
havi ng t he [ or nul pPphperigine- ca anidg butyl -1 -}{2(R) {hydrody-4-

(N%FD% 10 (Titb@eagmpquan?q§§@§@m@hen%l- d A b

yl'i nyfcarbonyl)val yl } am nol } butyl}-Y-piperidine-Z(S)- car boxami de wher ei n

Y is as lope ounds of f&HATh 9PApEEd BE e diedseW istiosed Herdhri 4rd HAYd i CHabl¥d ¥, 0)
711 1 ary thII‘ t%g?i:\; wa(li( B%L?aﬁtgﬁﬂiér;ﬁgé 41 b&kd and the ass:;( rbduhts for %e-é:omp&masofrom thel

4( R) - phedeamdinant HIV protease HPLC assay of éaﬁlple 18-ié. lel;‘tnr@ and gom the plaque assay of example

Q(R) - { ( 32,ppracdi pwb.net hyl ) - 725 2.2 3 thio}
4(R) -2 ( 2- pyri di nyl met hyl ) - 725 4.2 5 25 thio}
TABLE V
ENTRY | Compound of formula 1 FAB/MS | IC,, | ECs,
% No. |having the formula N-tert- (m/2) | (nM) | (nM)
butyl-1-{2(R)-hydroxy-4-~ (M+H) ¥

U, phenyl-3(S)-{{N-(2-quinol-

30 ylinylcarbonyl)valyl}-

amino}butyl}-Y-piperidine-
2(S)-carboxamide wherein Y
is as designated

35
hereinbelow
1 | 4(R)-(2-pyrimidinylthio) 712 | 3.6 7
4 (R)-{(4-pyridinylmethyl)- 725 2.8
® thio}
4 (R)-(2-pyridinylmethoxy) | 709 3.9 24
4 |4(R)~{(4,6-dimethyl~2- 740 | 2.7 | 8
- pyrimidinyl)thio}
50
56
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10 4(¢R) - (2-pyri m di nyl oxy) ' 696 3.2 25 11
4(R) -{ (4, 6-di net hyl - 2-pyri - 724 0 m di nyl ) oxy} 12
4(R-{(4-methyl -2-pyri- &PAD %OS&QE} m di nyl )oxy}

35 13 4(R-{(2,6-di rret hyl - 4- pyri - 724 .6 17 mdinyl) oxyl
14 4(R)-(phenyl sul fonyl) 756 2.9 23 15 4( R) -
(4-f1 uor opheny1) oxy} 712 2.6 22 M Vé}i( R) - (4- pyri di nyl net hoxy)
709 4.2 2217 A4(R)-{(2-pyridinyl nkiMEHed) 757 "5 4 33 sulfonyl| 45
18 4(R) -{(3-pyr ‘
4(R) -{ (4 pyri di Jydnrey

y:lo)npound75i forméla 7B 50

¥ Coont 1 ety o] BEH {Bbing ehé formiid wifese. e
No. having the{formul QUHYtlalrﬂ(RQn?lzt}rm(M-(nM 1- { 2(|R) - hyldr oxy- 4-
TN i"(r)b | ) vYal yl } phonylL: 3(5) L (B> {2-qui nl - ereinyY
iRl i?l%&&%%ﬁﬁéxm%&%ﬂ%%é T onyl)
743 1.7 25 23 4(R)|bptlé-drpiépeyidines2(S)- 74 .
midinyl)thio} 23  4( RabbbxaRibsl whedid "W is as (726 2 8 16 didyl)thio)
25 cf 24 14(R) Mn?yglq“ 09 3.7 53 TABUE VI [30 ENTRY
Conpound’ of for*.w-a—]p R g—tfoH-a—Ntlert—Hut yI - | -
(m(l\er)2 (n_rﬁnol(nI 138 4LRL-(45- :2ﬂﬁﬁyhmdi@»<yY4 :oken7113(81-.5(l\/++34)4 -
ﬁ\g)ﬁle-gl(“S)-cgr tlfsxg““#g P ep-E Lﬁ&%}]—?ﬂ elas gef A?-:mc heddi-rbedow B
yt 20 7 4 (R)~-phenoxy 694 3.4 | 14
8 |4(R)-{(3~-pyridinylmethyl)- 725 | 2.2} 3
thio} '
25 9 4(R)~{(2~pyridinylmethyl)- 725 4.2 5
thio}
10 | 4(R)-(2-pyrimidinyloxy) 696 | 3.2 25
U 11 | 4(R)-{(4,6-dimethyl-2-pyri- 724 4.0 | 20
30 midinyl)oxy}
12 | 4(R)-{(4-methyl-2~pyri- 710 4.5 | 44
midinyl)oxy}
25 13 | 4(R)-{(2,6~-dimethyl-4-pyri- | 724 |3.6| 17
midinyl)oxy}
14 | 4(R)-(phenylsulfonyl) 756 2.9 | 23
w 15 4 (R)-{(4~fluorophenyl )oxy} 712 2.6 | 22
16 | 4(R)-(4-pyridinylmethoxy) 709 4.2 | 22
17 |4(R)~{(2~-pyridinylmethyl)- 757 2.4 | 33
sulfonyl} '
“ 18 | 4(R)-~{(3-pyridinylmethyl)- 757 1.8 ] 67
sulfonyl}
19 |4(R)-{(4-pyridinylmethyl)-~ 757 4.6 | 73
50 sulfonyl}
20 | 4(R)-(2-pyridinylsulfonyl) | 743 |1.7] 13
55
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45 - 1 -tert-but- 4(R)-(phenyl - 724 3.0 12 ylglycyl

thio) 2 asparaginyl 4(R)-{(4, 6-dLag- 2.2 42 50

tthyl -2-py- rinidinyl) }thio 55 38*“5@%%5%0 268 B1 TABLE VI (continued) 5
ENTRY Oorrpound of formula 1 having FAB/MS [err] No. the formula

N-tert-butyl- (mz) (nM (nM { E\Xfroxy 4- phenyl -3(S)- (MrH) + 10

{ N (2-quinol yI I nyl.car bon- yl)B}am ?%
pi peri di ne-2(S)-carboxam de vvherel n an a)re as 15
desi gnat ed hereinbel ow B asparaginyl A(R)-(2- pnj- 727 2.1
60 20 s ENTRY | Compound ofd'faﬂnhrﬂhoi 4 - [Wména e ééfi{/ phenoxy
723 3.7 13 yl)asgara-. 2 i -tert-fput - R % 740
2.2 8 ylglyqyl d}wqﬁat‘ﬂ%ﬂ )f°rf“H 8 NBéert‘ (B'/Zt)h &ty (n¥)
4(R) - (phenyl - byl - E{Q(R@Lhydtbnyyh} 7 FierHyblt- B(R -[4-pyri-
757 2.1 29135 l\ql Lsulfonyl)}18 -fert-put-
A(R) - (- pyri - phenyls3¢5)] ﬁﬁ §8y squfhSyL S dilnyl sul fhnyl )| 40 46 50 55 31
EP 0560268 Bl |TABLE hlrwlsmvnmér}ﬁé&ma enine} nul a 1 hpvi ng| FAB/ VS [ ERR]
No. the formjla Ntezfdtﬁt}t-m»*-ﬁlpenaﬂhé)-z(s ( M {3(p)-{{Ktam po}-2(R) -
(MrH) + 10 cathh R0 ad RRERKIRUIYLL -
18 _ designated hereinbelow
21 4 (R)~{4-pyridinylsulfonyl) 743 1.7 1 25
U 22 |4(Ry-{(2,6-dimethyl-4-pyri- | 740 [2.4| 11
20 midinyl)thio} '
23 | 4(R)-{(4-methyl-2-pyrimi- 726 | 2.8 16
dinyl)thio} |
25 24 4{R)-(3-pyridinylmethoxy) 709 3.7 53
U TABLE VI

30

ENTRY |[Compound of formula 1 having | FAB/MS | IC,, | EC,,
No. |the formula N-tert-butyl-1l- (m/z) | (aM) | (aM)
35 {2(R)-hydroxy-4-phenyl-3(S)- | (M+H)*
{{N-(2-quinolylinylcarbon-
yl)B}amino}butyl}-Y-pipe-
ridine-2(S)-carboxamide

“ wherein B and Y are as

designated hereinbelow

B Y
® 1 |-tert-but- [4(R)-(phenyl- 724 | 3.0 12
ylglycyl |thio) -
2 |asparaginyl {4(R)-{(4,6-dime~| 755 12.2| 42

. 80 thyl-2-py-

rimidinyl)}thio

56
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pi perfdine-2(S)-carboxam de wherein X and Y are as 15
desi gnat ed bel ow x
2.7 '35 nethyl phen- dinyl methyl ) -
(2,4,6-tri- 4(R-(4-pyri-

Y 4(R) - {(3-pyri - 633
%%o 560 265 81 - oxy)acetyl thio} 2
633 3.7 47 nethyl phen- dinylthio) 25

0X )acetyl 3 phenoxya- 4(R) - (4- pyr LE VI 591 34 ND cetyl .
dinylthio) 4 (2, 6-di- 4(R) - (4- pfgm oedy 619 3.1 20 nethyl phen-
di nyl t hi o) oxy)acetyl 5 (2- net hyl - fﬂ) u(f pyri - 605 6.2 140 35
phenoxy)- di nltihino)l acet \1I (&) (? A-di - A(P -{rA- pyr - ’)9 5 4
340 40 5 EN'rlﬁrh CQJEI@B'&?AH‘ of Ebﬁﬁﬁl&)l_hd\hﬁg C ARy | IZ:..,‘, di -
4(R) - (4-pyri - he % g? g butvlel 7éo;opren- |;‘1¥?1h|0)
yl ) carbonyl 8 (bf"ﬁ e Torpguga Fztapproutyl-1-ghAm/z) ) (aMyh (PR, br ophen-
di nyl thi o) 50 {2(R)yhydaokyﬁy+p55n$8]2-3(SEP M5Bt 268 Bl TABLE VI I
(continued) 5 ENTRY H?ty FAB/ M5 |[ ERR] No. t he
formil 89 N tert} butyl iR (2 Gainb2y Thf1da B0 2) | (m | (nhy 10
{3(9)-{{X}ani noT 2(R) Yl)B}ammo}but-yl} =¥-  (M+H)
hydr oxy- 4- pheny| but yl )serﬁ_uaaél.dl(s ~darboxaiidecam de wherein] X anfl Y are
as 15 eingga ezliggv Z [ Y 9
(5-fluogo-2- 4(R) - (4 DS s 5p3 6.8 | NDf20
met hyl - ighatedp ow | _P5 Prep?r ati on of ]t he
compound of entyy 1 |s descgi bed | n exanpje 10.
\UJ 3 |asparaginyl |4(R)-(2-pyrimi- 727 2.1} 60
20 _ dinylthio)
4 |-(N'-meth- |4(R)-phenoxy 723 [ 3.7 13
yl)aspara-
25 inyl .
5  |-tert-but- [4(R)-{(3~-pyri- 740 2.2 | 8
ylglycyl dinylmethyl)-
(U thio}
S0 6 |threonyl 4 (R)-(phenyl- 744 | 2.6 61
sulfonyl) .
7 |-tert-but- [4(R)~-(4-pyri- 757 2.1 29
35 vlglycyl dinylsulfonyl)
8 |~tert~-but-~ |4(R)~-(2~pyri-~- 757 2.9 | 44
viglycyl dinylsulfonyl)
40
45
50
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30 O'her compounds of fornula I

N-tert-butyl-

N-tert-butyl -

_ 1(R) - hydr oxy- 4- pheny
vl )am no~butyl)-4(R)-(4- pyridiny

bonyl ) val yl | am no~butyl) 4(R) -

(2-pyrimdinylthio)piperidine-2(S)-
-{2(R) - hydr oxy- 4- phenyl

i ncl ude:

h 1 0)

E B%x‘z’ﬁ%de N tert-butyl-
-3(S)-({N-(2-pyridinyl carbonyl)val yl}am nol but yl } - 4(

-eég}l-(z-qui nol i nyl car bonyl ) aspar agi n
pr peri di ne-2(S)-carboxam de 35
6- {4- (4-fl uorophenyl)-2(R)-hydroxy-3(S)-6(N-(2-naphthal enyl car

R) - phenoxypi peri di ne-2(S)-carboxani de N-tert-butyl-
-{2( RP- hydr oxy-Z-phEnyT- 33 -1 Z-pyrrainylrca oonyr spar gai nyljam no} buty
11-4(R)- 40 pEé’ ﬁ%m%i@%?s}%ih&é# Rg 1.1p%d%ﬁm nd of
formula 1 45 V W& Xitle -fd¥nhila N-tert-butyl-1- (m/z) | (nM) | (nM)
R lﬂa% erein R3CC(O), R3CJO or
RINRAC( O) whefein R{3(s) 3{{ Ng 231!228 B1 T é HVII (cortinugd) 5 ENTRY
Conpolfnd” of |fornulh¥ rP"rYa'\ﬁlﬁPQenYlihBFY/b}'YfERR tihe fc\rrml
N-tert-butyl-1-  (BiReridiMe~2(SsY-caboxamide .
{3(S)-{{X)am po}-2(R erei a r (I\/Hr!—l)+\}'lh 1
hydr oxy- 4- phepyl but hexg: D% &PPI¥nBTS(&F - car bokami de vhereiln X 4nd Y are
as 15, des ighatiedn beddwbel ow 9 ( 51f1 uoro-f2- 4(R) - (4-pyri -
593 6.8 ND} 20 x met h¥l - di nyljt hi o
phenyl ) car - 2p~Preparator—of—tthe—cofpomr—t—entry—+++s—descri bed
in exanple 10} 30 q&%ﬁ-@mounqd@(&r-ﬁ(&ﬂr&.ﬂ {nc3dle:[ 261 4r B850t yI -
\{2(R) - hydroxy- 4- phé@ﬂhﬂ(pg)en{.{ N { ]_l)n,yl car bonyl )lasparjagi ngl ) am no} bu
tyl}-#(R)-(4-}pyrid r;&lthi i per. |ne 2(S) - car poxam dg 35 |[N-teqt-butyl-
- 4~ (4- 11 uor opheru-4e%3) ; ay-cdbony| ) val yl ani
no}butyl }- 4( R} - % 2- pyar,iayiecitinil-t b4 (8 pi gisipydiine- 2( S)633r HoXami|de?
N-tert-butyl-{ :
-{2(R) - hydr oxy- 4- phﬂny hye‘é’g)e qu('}ylptyhrl Jl nyl caf bonyl ) Val yl fam nq@} but yl } - 4(
pfienoxypi heridi hxanide Nefert-blityl -1
-}‘2(5) -Rhydroxv-43 phwxro%(yﬁ)- {( (Ry-Poa-pyiray caf boswi ) gspar 4gipy i} ani no} but
y F-4(R)- cetyl dinylthio) |
~ 4 |[(2,6~di-~  |4(R)-(4-pyri- 619 | 3.1 20
methylphen-~ |dinylthio)
oxy)acetyl
5 |(2-methyl- [4(R)-(4-pyri- 605 | 6.2 140
% phenoxy) - dinylthio)
acetyl
6 |(2,4-di- . |4(R)-(4-pyri- 629 | 5.4 ] 340
@© chlorophen~ |dinylthio)
yl}carbonyl
7 ](2,5-di-. 4(R)~(4-pyri- 629 9.8 | 360
- chlorophen- |dinylthio)
yl)carbonyl |
8 |(2,6~di- 4 (R)~(4-pyri- 597 14 | 340
fluorophen~ |dinylthio)
b0 1)carbonyl

56

32



40 phenoxypi peri di ne-2(S)-carboxanide Cainms 1. A conpound of formula | 45
V OH X-B-N'4.gg 50 7~~~2 C(O NHR S5Epreee268 B1i s R30C(O, R3C(O or R3NR4
C(O wherein R3 is 33 LI I A N EP 0 560
268 Bl (i) lower alkyl, (ii) lower cycloalkyl, (iii)phenyl; phenyl
nonosubstituted with hal o, hydroxy, l,ower al kyI or | ower aI koxy; or

di substituted phenyl wherein each of EABLEWNIdubstituents is independently
| ower al kyl or halo; 5 (iv) plesrtinaean)al kyl or phenyl (I ower) al kyl
wherei n_t he arorratl C portion thereof is m)nosubstltut ed with halo, hydroxy,
| ower aFkyI or y or
(Het)- (1 ower a kmtriw mpbﬁnuebfr mmﬁﬂma axafvmeg DEABI/MS

][mnova! tent het ¢ §§écl{:§ﬁdggthc%nrteﬁ_%to e or_ 1 \é\t)’e{l’nuﬁ] r?‘ﬁ{)ﬁ 6?‘“9’e ect ed
romnitrogen,{o e
3-qui nojyi nyl, and R4 {S(ﬂydl{dgémmd}mﬁe(m)a-i kyI o (M+H9 ¥ lerr] here]n

[err] is pheny}, or Ll t uted or trisjubstifuted]phenyl
wherein each spbstit ega§P§§|% ?)%gl ent S}OV\}fer al kyl or hial o; B is hbsent
or the dival en{ radi ¢aiPeRigdiRe Rb is | ower alkyl; }ower

cycl oal kyl; (I ¢pwer 1% hereiﬁcxoaln@”ﬁ areowy al kyI ; phenyll mret hiyl ; of | ower

al kyl menosubstit ut eq vmth h{droi% carboxy, | ower|al koxycjar bonyl ,
am nocar bonyl , } (| owe = 19”““"' Okeeehi=ld=aY\1 A kyI ) ami hocar ponyl ;

ETOS! FHC,,

R1 is hydrogen] hal o, hydrcmy, | oyver al kyly or | owef al kox s | ojper
atkyl; and Y i § Towe g gx IOEL e CYCl O fl' Pnenyr_ of

morlosubst i t ut efl wPt h | hAr5IUAFardsyA ( ¥ "B%R&T or} 20793 HF%oky:
phenyl Bt hyl of phenyhethpyt norotddsylthed)with hal o, | owe} ~ al kyl
or- ‘| ower al koxy; or Y.4 nZiwherein W is oxp thio nyl br

sul fonyl, Z is}lower %*é?ﬂ?%%%ﬁy or phenyl ITDI’IOStI it h haﬁo,
hydroxy, |owerialkyl lbenydwer al kgm or (Het) whetein ( as_defined
inthis_claim and n is zero or one; 25 or a therapeutl cal | y acceptabl e
acid addition salt t hereof; wherein the term"lower alkyl", either al one or

in conbination wth anot her radi cal, neans a straight chain al kyl radical
containing from1 topﬁegagggﬂgnorog b{._ﬁgch@gmg,%lnra aldey| gmdiycaly coryf ai ni ng
S}r 4 C atons; the term | ower, cycl oal kyl.", either alone or “in conbination
with angther radi caldeseribed in gxampdec}d-i ¢ 30 hydr ocar bon radi cal
containing from3 to 6 C atons; and the term "l ower al koxy" means a
strai ght chamthbrabd(muydsromthnﬁlahmemeal ning froml1l to 6 C atons or a branched
chai n al k obagrtbatglh-EEAR)bedrbe4rpheayl-3(s)-(INASqalkdliBcarbdnyHAspaREpdRmMoREyJalr)ped i n
cl ai m 1 whwidnykhioypipegidipee2(S}-cavtiogangden [err] is | ower
35 N-tert-butyl-1-{4~(4-fluorophenyl)- 2(R)-hydroxy-3(S)-{{N-(2-naphﬂ1alenylcarbonyI)valyl}amnno}butyl}-4(F{)-
(2-pyrimidinylthio)piperidine-2(S)-carboxamide
N-tert-butyl-1 -{2(R)-hydroxy-4-phenyi-3(S)-{{N-(2-pyridinylcarbonyl)valyl}amino}buty!}-4(R)-
phenoxypiperidine~-2(S)-carboxamide
N-tert-butyl-1-{2(R)-hydroxy-4-phenyl-3(S)- {{N-(2-pyr|dmylcarbonyl)asparaginyl}ammo}butyl}-4(R)-
40 phenoxypiperidine-2(S)-carboxamide

Claims

1. A compound of formula 1

"o
o

XBNY_X N

50
C(O)NHR

|

1

56

wherein
X is R30C(0), R3C(0) or RBNR*C(0) wherein R? is
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35 * .alkyl, phenyl, 2,4-dinethylphenyl, 2,6-dinethylphenyl,

2, 4- dlchlorophenyl 2 5- dlchlorop # %m 851 di fl uor ophenyl ,

5-f 1 lor o- 2- nethylphenyl phenyl (1 ower)a &ﬁ I, phenyl(lomer)alkyl wherein
position 4 of the phenyl portion is substltuted with chloro, fluoro,
hydr oxy, nethyl or met hoxy, 1-naphthyl, 2-naphthyl, 2- furyl, 2-thienyl,

2-pyridinyl, 4-pyridinyl, 2- pyridinytnsLbyVIx4 thiazolylnethyl or
2-quinolinyl, and R4 is hydrogen or(ég % % ;or 40 X is [err]wherein
[err] is phenyl or phenyl nono-, rrsubstituted with |Iower al kyl or

hal o ats a posi tion r posjtions selected fromthe group Cnnﬁicfingméf
posi ti 2, 4 b th I 5
R L rm Rt A oum S L e D

osubgitufdd with
hydr oxy, | ower &Kkox &r§9ﬁyﬂlaaﬂrﬁ6€$rb§ﬁyﬂ'1tl mﬂﬂ)k (R4l id¥hdbonyl or

di - (I ower aIkyl)anlnggqhqthamﬁio} 2(thr] |s geweh) chlgro, Wrono or
fluoro[err] fis 1- nﬁ Hﬁleth yl , [ ethyll; and Y
i s |ower cycldalkyl [l H?V"EPPRPX @ﬁ} 4 bronDphen |, 44f1 uodophenyl ,
4- et hyl phenyl], 4- &benﬂﬂmyn(sphearbmaue( _f1 uor ppheny! ) metthyl or

(4- met hyl phenyl ) net LY Lein W as defingd
her ei ngbove aﬂd Z i %FSﬁgén FL?PWYSL€%§h§ 2-furyll 2- tthi enyl ,
2-pyridinyl, 3-pyriddeglignated beilow thiazolwl, /i mi difnyl
4-nethy|-2-pyr|n1d| 4,6- di mpt hyl - 2- erlnldlnyl or

2, 6-di net hyl - Y ~-rerapetitrcatty grt—aqdi tion
gaJt thereof. |3 9A Qﬁpcﬁdndr@s&d-e&(mb-du-rpxta-rm 2l W83ei ) 6«8 4 ND
tert-budyl oxydar bon 16- di et é#fﬁ? carbo |, 55

(2, 4- dlchlorophenyl)@gsg %y| (2 @y or ophenyl)) car bonyl ,
(2, 6- d|f|uorophenyl)@bﬁb&ﬂﬂFaICS fl uoro-2- nethylphenyl) ¢ar bonyl ,
benzyl oxycar bgnyl , ($UQQUOrophenyI)nethoxycarbonyl (4- hydroxyphenyl) -
met hoxycar bonyT - MET NOXYPNenyl J mer noxycar bonyl , acetyl, benzoyl,

1- naph#hal enyl carbonyl, 2-naph- thal enyl carbonyl,

(2- pyridinylnethoxy)carbonyl 2- quinolinylcarbOnyI benzyl am nocar bonyl ,

N(2- 34 * C 5 268 Bl .
pygldlnylnethyl)an1¥%€§?55ﬁ§Pn o% gge compound of entry 1 1s

N-fret hyl - N- ( 2- pyri dideskcrdbed Jiavexamplieod@. phenoxyacetyl, (2-
et hyl | enoxy)acetyl (2, 4 dinethylphenoxy)acetyl,

(2, 6-di met hy) g 6-trinmet hyl - phenoxy)acetyl,
(4-chloro &ﬁ% f
s Poln Lo LRSS o
1, 1- di get Rarebiith-(4- ﬂu@rophenyl)-é(fﬁihwwfs@é}}(ﬁN-(z%aﬁmiaia&dafb&WMayl}lmiﬂb’%ﬂﬁt?l?— hyl
(met hoxy cerphtmihyiiBjpipbidine 2@)-bapaamadony| ) net hyl , (‘am nocar bonyl

{ (et hy| agdterehutyn RewryyHisR)-iteny H3E@H-{ IN-R-ByriiindiEABRAVaIT HenineQbutyyRIF2 | S

2- met hyl - pranaxpyiperidiie-A(S)lcatbovamiiday | et hyl ; and Y is cycl ohexyl, phenyl,

4- chl or 0pmbutylﬂf(Rmﬂmwwmehvl-SMOM(bowlnylpéimwaspabﬁiﬂil)dmino}butvl}-‘i(ﬂ)-

(4- met ko xghetexppipeyidied-2(§}carbBxamilehy | pr opoxy, phenoxy, 2-pyri di nyl oxy,
3-pyridinyl oxy, 4-pyridinyloxy, 2-pyrimdinyloxy,

(4- nethylcﬁmpyrlnldlnyl)oxy, (4, 6-di net hyl - 2- pyri m di nyl )oxy, (2,6- 10

di met hyl - 4- pyrlnldlgy oxy, benzyl oxy, 2-pyridinyl nmethoxy,

3-pyri di n¥l AeeRBAd oiforgulailgi ny| met hoxy, 4- thiazol yl met hoxy, phenylthio,
phenyl 8ul finyl, phenylsul fonyl, 2-pyridinylthio, 3-pyridinylthio,
4-pyridinyl - thlo, 2-pyrinidiny|thio, (4-met hyl 2 2-g¥ri m di nyl thio,

(2, 6-di met hyl -4-pyrimdinyl)thio, (4,6-di2%®thy pyri m dinyl)thio,
benzyl t hi o, benzyl sul finyl, benzyXsiNHgn N i di nyl met hyl t hi o,
(3-pyridiny[nmethyl)- thio or (4-pyridi thio; or a therapeutically
acceptable acid addition salt. 4. ggﬁs ed in claim3 wherein
X is tert-butyl oxycarbonyl, benzy ar bonyl Jf (2, 6-

di net hyl phenyl ) car bonyl , 2-na Lh£§22572arbonyl

(2- pyri di nyl net hoxy) car bonyl , qU|noI|ny carbonyl or
{N—nethyl-N—(Z-pyridihylnethyl)anlno}car nyl; Bis valyl,
tert-butylglycyl, isoleucyl, threonyl or as- paraginyl; [err] is hydrogen
“or fluorinewhé@nis 1, 1-dinmethylethyl; and Y is phenyl, benzyl, phenoxy, 2-
20 pyr Xi$ BOSPIORAE(0) CORBIRLG@EwHeydin-BE-ipyr i i di nyl ) oxy,

2- pyri di nyl met hoxy, 3-pyridinyl net hoxy, 4- pyrldlnyl methoxy, —phenyt-thi-o:-
phenyl sul fi nyl, phenyl sul fonyl, 2-pyriggnylthio, yr|

4-pyridinylthio, 2- pyrimdinylthio (4,6-dimnethyl- 2 pyr mm mmlﬁml“w
(2-pyridinylmethylthio, (3-pyridinylnethylthio or 4- (py¥

or a therapeutically acceptable acid addition salt thereof.
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26 5.+ A conmpound as defined in claim3 wherein X is

(2- et hyl phenoxy) acetyl, (2, 4-di Y y) acetyl,

(2, 6- di met hyl phenoxy) acetyl or (@égéeggﬁggﬁyl phenoxy)acetyl; B is absent;
Rlerr] is hydrogen; [err] is 1,1- dinethylethyl; and Y is phenyl, benzyl,

phenoxy, 2-py, ||d;pe,dé“@yl oxy, 2-pyri d| nyl met hoxy, 3 pyridi nyl - nmet hoxy,

4- pyridi nyl rreg)t]sweycydg,gmyl t hi o, phenyl sul finyl, phenyl sul fonyl,

2- pyri di nyl t hiihen3t; PHdnyIChéhssubBited Withiélo] Klidreyy, tndwepaukﬂorpwmr rmkwynyd diddbsituted -

(4, 6-di met hyl phénydWhdrélh stich i thé #vo Substitdent2)i§ indbpBtent idwst 4IlW 6rhalo;3- pyri di nyl - 30

met hyl }t hi 0 Ofv) BneniidwieRalkyy briphbry)ibivdijaiRyl whéreia tHehwPdntalie portiohathdraof BawoRpdubsitutsdaci d

addi ti on sal twithimar ggtiroxy; lowék alkging dwerchlkesy, cl ai ned in claim 1 selected from

t he group of : (vIN-iaphtby! bi-nephttyl,

-{3(S) - ( benz yfvid Xeta pb dhspawer nalfyl) 2¢HR¥einh Viekr errpsehts( 4 -fivd 190 rsixptremiargdn mopdvpledt( R) -

(phenyl t hi o) - hefsirqeediic hidiea)conta)ingcone Buiwe heterestordsselected fram niteggen. jowgph antt sulfur, or
-{3('S) ( benzyWigak hrtybw@roawplmv)ans!(R) hydroxy 4- phenyl butyl } - 4(R) - phenyl pi pe

ri di ne-2(S) - Rdp Brskqean erdowergliod

{3( S) - (2 l()g n%‘v ?5‘x 5?%8}1 !‘:tafml ﬁo ' ; | kyl om"t%érfy?ssﬂww} Triguheitutad ARV i pe
ridl ne-
i |

foﬁgllsg o Zgn%)/f 8 (Eg ?{:910 ) EXZT’I &/I;'E K)J;Hfgﬁgfl sul
§3( S) (3enzal oxycal o amu‘ocar on I ?a taml ta ohy;-!or i ow Q{?wl phenyl t hi o

pi peri di neg SRt

-{30S) - ( ben%{f B%é’r m&] @Erb } p%nﬁ)or 'ﬂ)(éil&l%éﬁoéhbﬁﬂféamnh Wi, nyardkyRlowB@ Py Pi P
eridi ng-2- {onbr Sidk Pk henylmethyl monosubstitued with halo, hydroxy, lower alkyl or lower

N-tert-butybikoky{od( S) (benzyl oxycar bonyl am no) - 2(R) - hydr oxy-4-phenyl butyl)-4
(R) - cyl ohexyl ipiw@HL)iz Meréin W33 -ox6) I thioX sulinfi€or Miférgl, Z BUlbweér-alkyl; phenyl or phenyl
{-3(9S) - ({ N- honuystnitse artbRemy hydraxl,Vidwed By 0F lowdr lAlkestyy 6t (Bety whbrein (Blaty Isas idgfinkd #( R) -
(phenyl t hi ojnsiginini,iadd mis-z8p By er@ar boxam de, N-tert-butyl -
- {3( ) 26{ { N- pioecthargrecticallycactaptayib paid pddtiay saityefeafsi no) - 2( R) - hydr oxy- 4- phenyl but yl
)-4(R)- 50 whereif phen;(%;yEl 0) pla';;grl di ne-2('S) - car boxan;gde N-teit-but yil
3(S N- ( Berterm| osither)alond ¢ ih gembinglionfitR)andiher radiegl. means a Aldidht ehain (R

' Ehéngll ‘F{;‘{ peg ragicﬁ@o%q;fmbg&?ﬁ gtgrzll Zr a branc edzc'glalrzazlky‘%ﬁgdlcalgontaﬂ?ng 3ﬁotyrq4 Cc a:o?ms;}alﬂimeI )-
NALZrt - but yFeml PBT’S)’C'? I %ﬂz?’F%RV'&&P'BBWP') Y‘"E'b?"@'ﬂ?,’yﬁdl%ﬂn"ﬁa‘}s azf:F:?’“?%!F'ny 4

- pheny#but y é ’R’Z;‘, ?‘ ﬁ?';'ﬂ? Pries %a"F%B‘Ré?H“ﬂ@WB glkoxy™ m raight
N-tert - but yF alko: ical containing from 1t06C to s or a branched chain alkoxy radical containing 3 to

-{3(9)-{{ N (‘t?eﬁtf’ﬂfl oxycar bonyl ) aspar agi nyl } am no} - 2( R) - hydr oxy- 4- phenyl but y

}-4(R)- yc|oRI rlagder}lﬁ |£1 mc?‘ R ﬁ%lg J tF¥hF{" 0), wherein, R3 IS
st R a:é R Ly 4%74( R
- benzyl pi P& |I ephe ower)alkyl phenyl(lower)alkyl wherei
EP 0 560 26 chloro fluoro, h dro methyl or methoxy -naphthyl 2 napht
-{3(9)-[{N lmrw.tammghaﬁw Yidh, za,spnmﬂ,’fu XAy rm:’(ﬁﬂM L fé( R) -
(phenyl sul f apidgb®briiSer BlicyRsr 2(§ car boxam de N-tert butyl -
-{ 3(S) aof { N kherP2pbrXCI®hBen)H?) B phéHy G iphatly) MdHot) ik oztﬁabstmarmmym@r gkestalaut vyl
) - 4(R) - ( phevaydositidnf o pysitibiss gpttodlirohethd goyp considiag afrfositions 3, 4 and 6;
N-tert - butyB- - 4b3¢nb)or (i§ Nhe( dizaiany | radicat aMHGHRC(D)-witepdin &Pri in dYweP (dRyk Iy dovex \alkidl- phe
nyl but yl } - 4me)osuljstigeriowdthphydery. diweealiiarbomyt, ovnacareyl, (Nwereaﬂwl)dmimoytrbmyl or di-
-{3(9S) - { { N (venalislamigesarnbbnyhiy| ) aspar agi nyl | am no}-2(R) - hydroxy - phenyl but yl
}-4(R)% p heﬁb&%%mwgﬂp?ebftw fi'g%t? qo%deehyQN- tert-butyl -
{3(S) ({ N- Pbie ¥afHe PFW?’L} hdrox- - hen yl butylj-4(R)
"’M Imoa oo e
he

-(2- 10 P“I’QHI‘W p 'F
E3<S> {{N- Py RS R pheny| 29 Wi 4R
N ot §§Ee?% i ﬂxﬁ’q}g@p ﬁmmi?ﬁﬁw ot (P29 AT B e

}am no} buty reo

h -]

3. A compound as defined in claim 2 wherein X is tert-butyloxycarbonyl, (2,6-dimethylphenyl)carbonyl,

85 (2,4-dichlorophenyl)carbonyl, (2,5-dichlorophenyljcarbonyl, (2,6-difluorophenyl)carbonyl, (5-fluoro-2-
methylphenyl)carbonyl, benzyloxycarbonyl, {4-chlorophenyl)msthoxycarbonyl, (4-hydroxyphenyi)-
methoxycarbonyl, (4-methoxyphenyl)methoxycarbonyl, acetyl, benzoyl, 1-naphthalenylcarbonyl, 2-naph-
thalenylcarbonyl, (2-pyridinylmethoxy)carbonyl, 2-quinolinylcarbonyl, benzylaminocarbonyl, N-(2-

N AR
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(phenyl t hi o) pi peri di ne-2(S)-carboxam de, 15
N-tert-butyl-1-{2(R)-hydroxy-4- phe I géo% N- ( 2- qui nol i nyl car bonyl ) aspar a
gi nyl Fam no} butyl }-4(R)- phenoxypi rq 8%18) -carboxam de, N-tert-butyl-1
-{2(R) - hydr oxy- 4- phenyl - 3(S) {{N-(2-quinolinyl carbonyl ) asparagi nyl aam no) bu
tyl}-4(R)- ( er iNh¥R1-RDyriGRIRANAsHiRRarbdiy, € pherdidlabdiy,l (2-
-{2(R) - hydr 0%%%&6@409& S}ZB&%t‘ﬁph%kﬁ&bﬂyﬂykzi@dllh&ﬁWﬂhb@iﬂ%%l 3/4.9-fimeA@} bu
tyl}-4(R) - 2G henoxy)a fm @E\eﬁ Wy)-426171 ol (A ¥Rord 2 B)dinteRivipaeraipadeyl; N-tert-butyl -1
-{ 2(R) - hydr o) ts4anidie BY the Hivaibnt{rhdital NHTHRFGORIRRIN RFaisbanathyetsl, yi|1}dmetetglitiy | }
-4(R) - (phenyhdityipiopi PBmbiAYIsIepyYE ( Hhydraxyéibytametboxydsrbonyl)methyl,  (sthoxycarbonyl)methyl,
“tert-butyl - 1l(aniddchtberyidstipt vr Ein@hyldnfind)dadbomdipiethipla R isyHydragdn am flidriag (R4 i grmatpylt am
i no} - 4- pheny|doapyk g ), 1-ditnB¥hyletliybhaad Y ishéyolphmxyl.epheail.nectioraphentyb ¥diuerohenys 5i-methox-
N-t ert-butyl -yphenyl, benzyl, (4-methoxyphenyl)methyl, 2-methylpropoxy, phenoxy, 2-pyridinyloxy, 3-pyridinyloxy,
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Al kyl 28oder aqid additiomsali. remerising] koxygr uppe monosubstituiert 10 ist, (v)

1- Napht hy| delpactnongneredpiof formma2 (Het ) oder ein (Het)-(niederalkyl), worin
Hot ein fUnf- odor sechsgliedriges, nonoval entes heterocyclisches Radikal
ggcstellt, das ein oder zwei Heteroatgag enthal®d, gewfihit unter

i ckast of f, Sauerstoff und Schwefel, odor (vii) 2-Chinolinyl oder
3- chiHol | nyl 1st, und R4 Wasserstoff oder & n niederes Al kyl ist; odor X

R3AOCCH2C( O ist, worin R3A Phenyl od substituiertes, disubstituiertes
-oder trisubstituiertes Phenyl 1st, j eder Substituent jeweils

unabhf ngi g ein ni-ederes Al kyl QderR‘ | ogen ist; B nicht vorhanden odor
das djsval ente Radi kal -NHCHRS5C(O) - i st, \é/ori n RS ein niederes Al kyl; ein

wherein X and R! are as defined in claim 1 with a piperidinecarboxamide of formula 3

40
b 4
HN
45 2
C(O)NHR
3
50 wherein R2 and Y are as defined herein to obtain the corresponding compound of formula 1 wherein

X, R', R? and Y are as defined herein and B is absent; or

56
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- ni ederes Cycl oal kyl; ein (N edercycloal kyl)-(ni ederal kyl); Phenyl nmethyl;
oder ein mt einer Hydroxyl-, . ZOEPOSGE‘%QP}SW -, niederen Al koxycarbonyl -,
‘ Ami hocar bonyl -, (Ni ederal kyl)am nocarbonyl” odor Di (ni oderal kyl) -
am nocar bonyl gr uppe nonosubstituiertes niederes A kyl ist; R Wsserstolf,
Hal ogen, ei n@) ihdkh@x ¥dntpotHaReiomRildy Ni ederes Al kyl odor eine niedere
Mkoxygruppe ist; R2 ein niederes Alkyl ist; und Y ein niederes Al kyl; ein
ni ederes Cycl oal kyl ; Phenyl odor mt einem Hal ogen, el ner Hydroxyl gruppe,
25 ei nem ni ederen Al kyl oder einer nVo der Al ¥xygr uppe
nonosybstitui ertes Phenyl; Phenyl nethyl or fmi t Jei nem Hal ogen, ei ner
Hydr oxyl gruppe, ei nem ni ederen Al k X i ederen Al koxygruppe
nonosubstitui ertes Phenyl methyl ist; o 2).Z ist, worin Weine Oxo-

Thio-, Sulfinyl- oder Sulfonylgr L2t i &lﬂgﬁér es Al kyl; Phenyl oder
mt el nem Hal ogen, einer Hydroxyl pe, einem rgl ederen Al kyl odor einer
ni edef’en Al koxygrup- 30 pe? bstituiertes Phenyl; oder (Hot) ist,

worin (Het) wie in diesem Anspruch definiert ist, und n gleich Null oder
Eins ist; oder ein therapeutisch brauchbges Sl ureadditionssal z davon;
worin die Bezei chnung "ni ederes Al kyl", entweder allein oder in Verbindung

m t e;sngm | e%neﬁ‘, Eﬁgid re aéa& né?ﬁn this cnaﬂﬁm%?e% 'nge%va%é(wt 6 ib ic ut et
das 1°bis 6 &pAegh R (SJILor RSCHEEI0) 46 aéniied m'fffstaam&o%ﬂﬂ of & las'po@g’ das
3 oder 4 C Algaigeun ok Rihidia 1 Wh&eiPREE RECIOLS FeACHHEER) 855 admidd iR Mid<oldim, andTH 2deT

al l ei n oder ina YVeg & defiren th this blaifi dn€ Blid\@sér@loen Radi kal , ein ges~ttigtes
\cyclisches Kghécaping s ebmpdand siasinkiak waseie wt, & andigre 3s Béfedin thisdidiwvite i Hal t ;
und die BezesrifabiDof the REMIEX-RHEBRSCOOHWIRrein€X SndJRF! 6l S UéfingEm thé Kiainyih dhe

di kal bedeut grésencbas a Lolplity dgeft-t10 bideiethe Bériadpondingdebanpownid vf fomtularewigkdireX, tR! (RES

Al koxyr adi kaidnd Yars a8 disfined i this cléith and B At thargivaiant fadicdl - NBCHRE(O) whiieig R Wi a8 Si e

i n Anspruch defickelfin hisehaim;ost, worin X R30C(O, R3C(O odor R3INRAC(Q i st,
worin R3 ei nidhieeatieg @eompoing|of fomiaby| , 2, 4- Di net hyl phenyl ,

2, 6- Dsret hyl phonyl , 2, 4-Di chl or phonyl, 2,5-Di chl or phe- nyl,

2,6-Di fluorphenyl, 5-Fluor-2-nethyl phenyl, gein ¥ ni eder) al kyl, ein

Phenyl (ni eder)al kyl, worin 4g Ncnnséi(bﬁ%POSi%' on{4 dpes Phenylteils mt Chlor,
-Fluor, einer Hydroxyl-, Methyl- oder MtpeRygH substitu- iert ist,
\y-l\lapht hyl , 2- Naphthyl, 2-Furyl, 2-Thiengl, 2-Pygidinyl, 4-Pyridinyl,

2- Pyrf”di nyl met hyl , 4-Thi azo- |yl ne der 2- F\@ﬂ{"j,ﬁfyl ist und R4

Wasserstof f odor ein niederes Al ky ; oder X RSAOCCH2C(O ist, worin R3A

Phenyl ist odor Phenyl, das an'ﬁ € osition oder an Positionen, gew-hlt

aus der G uppe bestehend aus den Positionen 2, 4 und 6, mt einem niederen

Al kyl gsoder ei nem Hal ogen nmono-, di- so 3 odor trisubstituiert ist; B
ni cht vorhanden odor das dival ente Radi kal -NHCHRSC(O) - ist, worin R5 ein
ni ederes Al kiflereh®| R% RN arill \t ar8 bd)Eufinddyifl th@Ielm withd BEkavedbrivatiVedf e R6rBEHIE acid
~Ami nocar bo nyk-oH vihblemObe Isaricy0) Jor REXDCAAIOY &30dshed iR @Y claim to obtain the corresponding
Di ( ni eder.al kasmpauiid RORAKUBRONYHEINLI0 BERCIIN OSRAOCH,C(0) @ tidinedin dikodlahs, A Reydnd ivSt ;
R Waaser st odré as ddfihearin thisr ateim aateB isfthaidivalontsradicadR=NHCHREG(Q)y wbdréiy RS is as defined in
2- Met hyl pr optis cleiseandl, 1- Di et hyl et hyl ist; 55 und Y ein niederes
Cycl oal kyl , ®hiédesired, ragfomaing the repinpound By formulaci p$ obtained| iy Hepinesaging sections (a),
4- Met hyl phenfp) (¢} ar-(dniplojeeenespendipg theppruficaiy gecepjable acid additign s@ieny| ) net hyl oder
(4- Mot hyl phenyl.) net hyl !st; odor 40~~~~~~~~~ 1 1lIXG 11X1Xell|S 1 EP O
560 . 268 fgtentangp ,Z ist, worin Wund n wi e obenstehend definiert sind und
Z ein nigederes Al kyl, Phenyl, 1- Furyl, 2-Thienyl, 2-Pyridinyl,
3- Pyri di"nyi"?’b'ﬂq"'ﬁglf’%/’ff’_'ﬁi?” 4-Thi azol yl, 2-Pyrimidinyl,
4- Met hyl - 2-pyri m di nyl, 4, 6-D nethyl -2-pyrimdiny|, oder
2, 6- qomat hyl -4-pyrimdinyl ist; oder eingth i sch brauchbares
Sl ureaddi tionssal z davon. 5 3. Veidjgadurzg, W

ist, worin X tert-Butyl oxycarbonyl, 5" yl phenyl ) - carbonyl,
(2, 4-Di chl orphenyl ) carbonyl, (2,5-Dictorp | ) cag bonyl ,
(2, 6-D fluorphenyl)carbonyl,. (5- - C(O)NHR
. §5 3
R
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2- met'hyl phenyl ) car bonyl, Benzyl oxycar bonyl , (4-Chl or phenyl ) nmet hoxycar bonyl ,
(4- Hydr oxyphenyl ) - net hoxycar bo S€ Maépoxyphenyl ) met hoxycar bonyl ,
‘Acetyl, Benzoyl, 1-Naphthal enyl car Bg F Napht hal enyl car bonyl
(2-Pyridi nyl met hoxy) car bonyl, 2-Chinolinyl carbonyl, Benzyl am nocar bonyl,
N-(2- Pyrigddayl met hyl ) am nocar bonyl ,

N- Met hyl - Nk GRoqpy; REoysasraRRRceys, wesmnbonyl , Phenoxyacetyl, (2- Me-

t hyl phenoxy)@eiahiglderes(Akytl- Di et hyl phenoxy) acet yl

(2, 6- Di et hy)pinaedergy Gyomangl, (2, 4, 6- Tri met hyl phe- noxy) acetyl,

(4- Ché or phertitixBheay;chgiyl, aldomit eiderHalogen 2qirer Bydvexdylgrpbyeh einnx yipdecapt Aly| odet eineiB

ni cht vor hamitderen dékoxydamped meedsehstiteierRasti édel dispiid@HRTEE( Rbenyli warin jodsr idar R¥ei

1- Met hy| et hySubstitueriten jagsils unablifingig einyrledarepAlkyt adenein Hglegen ishy| , 2- Met hyl propyl ,
1- Hydr oxyet Hi) ein Phanyinisdoraiavionsian, oin HEQ"M'Wede 'hé@@y@aammalﬁmgrl Teitatitpjriem Halo-
(Am nocar bo WF )°H'8't Wp"ﬂﬂféﬂpe{ ingen tigdpraR kY Peas eiseriader ﬁ%f"l‘ﬂ?‘l’g' ¥npp mopgsubstituiert
WassePst of f ! 'der Fl uor | st: R2 2-Met hyI propyl oder 1,1-D nethyl et hyI | St ;

und Y QICI 0 Q aph Nz ppt L of phen 4e'FI en l\/Et hox |,
Benzyl, ;&6 ro Hlt) rstellt Iggs?)lgy %( S/-I zvfie eeroat(zy%gﬁggg ﬁh“] “(5:)% i §£ffX

2- Pyr|d| nyI %Xe Zﬁg |ny

Met hyl - 2- pyr i QIB &H‘y 2ol bl Gh Hbber t oder

(2, 6- ﬂu %‘ﬁ{ %ﬁ f L@ # ?ﬁsamgn& -
3-Pyri d' nW’ Wnn 1 ePﬁﬁHs %ﬂang e@&@é A? 8% Yialoge eﬁs bs?t %rtes
Phenyl - sug fntcﬁtylforhaﬁ’ o4brS s werin R bifl| dbebd) ARy ein

4-Pyri di nyiddeied .Cydiodiy; il @hieaéfwctahw) (n(uéhaMRMF)Flhe eEhW loir GinNihit binbr Kydroxyl-,
(2, 6-bi met Catboxyi- Pisddrén Alkdxydajbbhyi-OAminstaboriyl-RebdrhikyBarfiidchibbriyi suét Dirdderalkyi)-
Benzyl t hi ogmifdearbytygtibpe Mdnosubstitdieray hiedelde Akyllis,ul f onyl |

(2- Pyri di niy'l wassdstbt), Halbgan, efrid-Hygdokythiruppd, watrivgbrpd Niyd odee eine niedere Alkoxygruppe ist;
(4-Pyridi rﬁﬁqﬁetiduyte}ﬂwldst:iued ; odor ein therapeutisch brauchbares

Saur eaddi tY einisdérss lkykcain niederey/dlyEivatiolii Rgpnylvader it eingnm Halpgepr einsh Hgdrolafoiuppeer t
i st, 2hor i neinem rigdereRNiyl| edsryainer tiederan AlkeagupbeongnesibBitiuiaries Piroiit BHenyimethyl oder
(2, 6 Di net tnn}, pr‘gpm ﬂﬂo Qpap[ggnlygdroxggrmphgmﬁm glﬁgqr@al,\lm |q9qr einer niederen Alkoxygruppe

(2- Pyri di nppnegs Eﬁ?%ﬂﬁ?‘?‘y"sﬁwﬂh nol i - nyl car bonyl odo

t(\gt Met hyl n% ﬁbﬁl‘ it Wr?é’?)‘?z#éiﬁ] ﬁU %Pﬁ%ﬁ%@!ﬂ%’vpﬂrﬁ% \?gq[: ﬁ:;;f%lgné
t-Butyl ! t of f

oder 2 :Ju)c/)rﬁl‘a é%illgﬁ?t ‘f’%"f‘laﬂ(r' Sprgrglnﬁ;qnert i85 4 f)

lei 2
2- Pyrlmdliﬁéj 'g‘g‘ﬁ' }"sﬁ ISyné%B%é/s ﬂ %Hb&gz &n)oxy 2- Pyridi nyl met hoxy

3-Pyridiny ehyl t hi o, Phenyl sul finyl,
Phenyl sul fcﬁé‘ é thriuhg Frliddbray Wi o Yilel ddd Bund miteieheRdtbrd Ridial,
2- Pyrgmi di 1c u% l% ﬂ&y as lﬁé’ ée'g J%Eﬁ ?Udgrr::n verezwelgetke;tlges Alkylraedlln
(2-Pyridi ng|, 'EEQ 4 Bye ﬁﬁmn Qnederes R] Shividd& allein oder in

(4- Pyri di nydrsiRkRY ik thwﬂ weﬁéren ma. 8h Beé&ﬁ@té@&ﬁ&hﬁch&%h@ﬁvﬁ%m{aﬁﬁal bedeutet,
Saur eaddi tda@B%% aAﬁau@mhauﬁuna\Awmzadmm@ "nidlicde AlkdkydribpdNa bétadketged Rlicbriyiaer t
i St, wori ndikél hededvdt) tagl 1080 B CxAtInRCEtE,, 0dbrlein vdrtwaRtkbBiges Afkoxyiddiikyl) das e bis 4 C-
(2, 6-4E)| net Atgrheénthinxy) acet yl odor (2, 4, 6-Tri net hyl phenoxy) acetyl ist; B
ni cht vorhanden !st; R Wasserstoff ist; R2 1,1-Dinmethylethyl ist; und Y
- Phenyl , 2BeYerhjdungpiviersipdy Anspruply i idefintdit i) Iwgsin/ X R2OC(Q)OR°C(0) odenRENBIGY) istewdio 1,
3- Pyri di nydimuiedeesg\Alkyld Plmpyl, ga-Ripetheriphanyly 2,6-P henylo2.4-Pleblerphosyl| 2.9-Righlorphe-
Phenyl sul f'!yh?ﬂ-s le,l_up ?’WH i {-%mefhv'@equ"u Phapyt “WF‘Q!’ a"‘!!-' rRhenyiRiederialieyl, worin
Sﬁlpfb4 d€s4PI@n q;] IplquFl +einey H Pr{ Methoxygruppe substitu-

Y e U, T 2RI AT |
ridin . ! i 0
(%t “odor 108 m WS’F%%EG'P 9 ?ﬁA:ghtgfg% i

S or Gruppe
\I\/l-e[ glr ndlénq) e nd ausg on osmonbn unﬂ ml{‘rj éinem- nie eren 15, r einem aoa;ée%n%mono di- )
ofler substltule ist: B nicht vor er das, divalente HCHR5C(O worn RS e
a8 e s‘ﬂ rs\ngp n gis,pxmoxf}:;?ﬂé‘nﬁ Ao RV (R -
phenyl t hi mogérﬂﬁ ll- D| ral uppe monosub t |er}-| iederes Alkyl |ﬁ
N-terf-Butplywak e Ior ,g%u W,c,g,r ony am no) th roxy enyl but yI }-
4( R) - phenyrepiniyiethyi) 2-RetRyipro ylofhyl ist

N-t erss - Butyali- 1- 3( S) (benzy oxycar bonyl am no) 2(R) - hydr oxy- 4- phenyl butyl)-4
(R) - benzylpnatiddeies Céi&alky!l, PRSI ¥OKiofphenyt, 4aBidmpBeriyy |4-Fluorphenyl, 4-Methylphenyl, 4-

- (3('S) - ( bemethokyphpry Phapyothil] (4 uerplienyniesyit asty«4-Meipiyimethyl ijt: 4( R) - (phenyl sul
fonyl)- pigderidin-2(S)-carboxamd, N-tert-Butyl-1 :
-{3(S) - (benzyl oxycar bonyl am no) - 2( R) - hydr oxy- 4phenyl| butyH—4{R)}-(phenyl thi o

) pi peridin- 56 2(S)-carboxam d, tert-Butyl-1 :
L3080 (oenytonyeesbonytan no) 2 v oor-2-pvont o A HYHIEHRR »

-{3(S) - (benzyl oxycar bonyl am no) - 2(R) - hydr oxy- 4- phenyl butyl) 4( R) - cycl ohexyl
pi peridin-2- 41 [ 11212 11 211221 Tiii i 1



‘EP 0560 268 Bl (S)-carboxamd, Ntert-Butyl-1
-{3(9)- {(N—(benzyl oxycar bonyl )vaI (R) - hydr oxy- 4- phenyl butyl }-4(R)
‘- (phenyl t hi o) pi peridin-2(S)-car b%t?aégg%#\ﬁ%ert Butyl -1
-{3(S)-{{N(benzyl oxycar bonyl ) aspar agi nyl } am no} - 2(R) - hydr oxy- 4- phenyl butylj -
-4(R - 5y wichhgenid, WhAnoWRinB &V viélobengbriahd adiinleRsMEuRd ZNint BédersBUlkyI, PHenyl, 1-
- {3(S) - {{ N( barz irenyt; i, Brgliarypaipgaging GR)iBsoH, @pyriidificnmbtiyHaldmidtyR) -
phenyl pi per i@iDimeyER-pwimidinyk adsr (2,6-Dimethyl-4-pyrimidinyl ist; oder ein therapeutisch brauchbares
N-t ert - But yBéuteai@iidsysalz(dbkoobenzyl oxycar bonyl )i sol eucyl ) am no} - 2(R) - hydr oxy- 4
- phenykbut yl } - 4(R) - phenyl pi peridi n-2(S)-carboxam d, 10 N-tert-Butyl-1
- (3('S) - ({3 Verbindupt.onig sisirin Ansplupin & stafiniagli ishy worianX tesi-BuyiaRycarbpai.dR.§-Ditmetityiphanyiyut v
}-4(R) - pherarbgsyip@i4ilithigrohe r@,%cafpamyb&@ﬁlpl@jorphenyl)carbonyl (2.6-Difluorphenyl)carbonyl, (5-Fluor-

N-t er t - But y P-mpthyighegylicarbeqyl, b Benzylpxysakeny!b dinfhiprpbanylimetherserponyl Rid-Hydishepyk- phe

nyl but yl } - )4/ g"gfﬁgsw)é ; &qumhgnvz gj‘%%ﬁfw ?ﬁfﬁt;/y' 'F@ﬁ'tﬁ?ﬁéﬂ ,!ﬂlvcafbm?ﬁ%ﬂy P
{3(9) PN wﬁ'f'l've%e'yl‘ d%ﬁlgid)"%)f* >%(}?F'H '2 °ﬁ 'ﬁg Hhrrwh NG R) -

15 (pheRylomy Yfr")"q% y vqm'mc? oyl SpTFRvagen (2 Mo-
~£3(S)-{{N 5%@:1 i V' RN MO TIPS ut I
4(R henv: ’

%\I—tt(ar% Bl(Jltoy S '\  NCTher 'al g%q ' S%&@ﬁw@?ﬁh' Y - phen

yl but y1) 4( ihdchrbd ﬁ% kl % ethy ist LS

-{3(9)-{{ N ERG aspara |ny ~am no R) hydr oxy- 4- phenyl but yl

¥ Yéar Fie

)-4(R)- phenﬂzcmemfsrwdbdsr ﬁsineﬁ%tagxa«mn&i N-tert - But yl-1

{ (S) - f { N- rbeyrmexx YhsHyl Aohiotphanyy, | 4-Bibrihedyl, 24-MdthdxyshemyX YBehzyih @MotHasiphidnyn-4 ( R)

2- P i di mgih@Xx3:Mpthystoposdy, Phehoxy) 2-PaidagisayTB-Syridikylosy, 8-PiHidinyloxyl 2-Pyrimidinyloxy, (4-

- {3(S) - {{ \( bemynsapnnscinytons b - Dmiopyasyiniainy )26 Dikiomy shripiogiiy ieplonsh R -
25 cycl ehrgidinyioisthexy. diPgridiyBjethosy, BPydbdinytinethitkot, diThiekiyinydthoky, Phenylthio, Phenyl-
- { 2( R) - hy dr sulfinyld PlumglsnfforyB (23)yidifiyithio.23-Bhidingithion y-Pwridinigitvey [2)Pydridinyithioi dcMethyt-3¢] ) - 4
(R) - ( pheny pyrimidiiypihipc@.6-Ginethy-B)wimidinglitikio.ri4.@tDimethyl-2-pyrimidinyljthio, Benzylthio, Benzylsul-
N-t er t 25But y finyl - BepgyiRplidnyld (HRyidinvimetaithio. B-Ryidipyimpthylithioh paen| (#-Ryridiedmedyiihig despar a
gi nyl } ani nopdsieily therapgutisch bramehheres PAupsadditignssalp daspn.c ar boxamni d, 30
N-tert-Butyl-1

{2( R) - hybir ¥% "‘1?" h"é'?\ |° i (AggRr I\?- °2'"'€'Fn'§'ro‘f’°l"ﬂ tesf bVér ;afi’ﬁ‘i'yl'lOJ bu
-2 R;%R/dr %4@@ g ZJ ng*r"g ; 'B‘or i g@" F b ;I?OVLO bu
tyl}-4(R)- %m oder Fl s R211- |m , un enyl,

-Pyridi ethox 3-Py :
N-tert-Butyl é%%ﬁ% é,;,ﬁelg , | a%&ﬁﬁig l;fw}valy
| }am nol but ﬁ' In ldlnylﬂ‘ll @BMI - ﬁ\ﬂﬁ‘}l}ﬂ&,'@gy‘n Wﬁfﬂndmylme .
N-ter t gBut Yinymhio oder (4—P ndmylmethyl)thlo ist; oder ein therapeutisch brauchbares Saiureaddutuonssalz davon
-{2(R) - hydroxy 3(S) - 2- napht hal enyl car bonyl ) aspar agi nyl } am no} - 4- phenyl
butyl | - 4-5, ( {rbikdihg r\Mé Eial um)Aﬁépﬂféﬁ isddeRniert BEWaAX R 2-MothlproRdx yabbil,Y(b,a-bimethylphe-
- {3('S) - {{ N( hexprasshyn /6 Difrathipehdsitlabidtyd Bl (2462 rimethiiisibnery)acety! (s B didhDvopiardey kst - but
yl }-4(R) - ( phevaysotskiffG3tp Rp @1 iDithethyiAhP) BEuB® ¥aPAeflyl, Béhzyl, Phehbyep-Pyrigidiiplioxyl, 2-
- { 2( R)4ohy dr Bytidinfimpihexyy B-Pia{diyimbthbiy{ 4-Pydainyimaihtoy| Redniitioy Phanyiwiimyl Pheqwiswogyy| ) am
i no} but yl } - 2-B¢ridinpithion \B-Ryriginyithidli #PRidBYithiva RiRysiraidinyithio\N{46eRitnetRik 2 pyrinidinyl)thio, (2-
-(3(9)-(be nEyﬁmwmetaylmc}éﬁﬁmmmvlﬂ)m logetr @-Pyridinyjsrethwiithip Usty pder ZfrRjherapeutischi di n
yl t hi o) - pi paychlares Sipregaditionspalademind, N-tert-Butyl -1 '
{3( S) (benzyl oxycar bonyl am no) - 2( R) h droxy 4- phenyl butyl}-4(R)-(4-pyridin

64 Verbmdu h ApsPrch stehgnd
{3|( S)h (be nE ’6?34 r{B@hg; n&wgafboz('ﬂymﬂf@ bx&ﬂxu“"éﬁféﬂ‘lw%uwrvp“‘@mhewh'ﬁyr. md
nyl i ?Len G TSP b S by 6 oo 28 o o

hyl - 2-pyri ﬂ‘téﬁ( EX 1Y R)- ooy Dngibrmhe) SR &P Phenylbutyiy-4(R)-benzylpiperidin-2(S)-
carboxamid,
N-tert-Butyl-1-{3(S)- (benzyloxycarbonylam|no)-2(R)-hydroxy-4-pheny|buty|} 4(R)-(phenylsulfonyl)-
piperidin-2(S)-carboxamid,
N-tert-Butyl-1-{3(S)-(benzyloxycarbonylamino)-2(R)- hydroxy-4-phenylbutyl} 4(R)-(phenylthio)piperidin-

86 2(S)-carboxamid,

N-tert-Butyl-1-{3(S)~ (benzyloxycarbonylammo) -2(R)-hydroxy-4-phenylbutyi}-4(R)-phenoxypiperidin-2-
(S)-carboxamid,
N-tert-Butyl-1-{3(S)-(benzyloxycarbonylamino)-2(R)-hydroxy-4-phenylbutyl}-4(R)-cyclohexylpiperidin-2-

* C L M 0§ x
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50 * Ntert-Butyl-1

-{3(S)-(benzyl oxycar bonyl am no) - etgi‘fylﬁi(y 4- phenyl butyl) - 4(R) - (benzyl t hi

‘0) pi peridin- 2(S)-carboxanm d, N-Ter ~

-f3(S)-{{N-(benzyl oxycar bonyl )val yl )am no) 2(R) - hydr oxy- 4- phenyl butyl } - 4(R)

-(2- pyri digpadoldntig,pi peri di n-2(S)-carboxam d, N-tert-Butyl-1

-{3(S) - {{ Nvdromayih qaer enkssnsioycatshy)) o ARy bissli optignybuiytyarrp but y1 } - 4(R)

-(4- 56  (phqpylthiojhipayidin-ASpgapbogmiid, di n- 2( S) - car boxam d, N-tert-Butyl -1 '

- { 3(S) - { { \n-{tdreButy1 g3 BEHNbemyloyearbonli)aaparagnyi}dd(ine}-2(R)-tydoky-4-Hhaniloutyi}-b@)-y | } - 4(R)
- (2- pyri npbhnpithioirineddip?(Besarbdkamid2 ( S) - car boxam d,

N-t er t - But Ntert:Butd{(1 $H(SY {{N(bemhwy#rbooyldyalvlwmwﬁ(ﬂwylloymmwlbUM}R'[B)hydr oXxy- 4- phe

nyl butyl} % pigerjdig2(Shcarboxamid, ~ ~ ~~~ EP 0 60 268 Bl

di met hyl - www > {{Hﬂwmw;banmtsqw'}w}onfammxv 4-phenylbuty}-4(R)-

ny{pi o
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et Bot iten Jrsdt v{%}.p HAEY o on%il el ?m qu)h?ﬁd'%"(‘)'f’phe YEarbony! ) val yl }
ani no) but yp-erfkr) (éé{{nxsddwwa%ﬁwa)yg}hmraa,pz(mﬁidr&mp utﬁ gppxanmi d, 10

K&) ert - Butpﬁeno](y phenyl N-(2-chino car bonyl )vaI yl |

am nab but yi-yerdBuwi-1 Q&srawmddtwwdmbmarsﬁrammamﬁbmﬂ(hﬁam@am@wmv«m
N-t er t - But phenckypiperidin-2(S)-carboxamid,

- { 2( R) - hy dv-teryButyH{EE){{NIUeBIyidkfdakopid)eyilaninb (R drixyryhpmitdutyiJ4er@i0} but yl } - 4
(R) -{ (4, 6-pyddinsaxippiperidiintS)icarbakamid] ) t hi o} pi peri di n-2(S) - car boxam d,
N-t ert - But ly-ltert_tButyl -1-{3(S)-{{N(benzyloxycarbonyl)valyl}amino}-2(R)-hydroxy-4-phenylbutyl}-4(R)-

- { 2( Ry - hy deveis ﬂplmﬁléln (SyegrigyantidN- ( 2- chi nol nyl car bonyl ) val yl | ani no) but yl } - 4(
R) - (4- 15 N-tert-Butyh! {&(Rhimdtory-4phen 'éés) ﬂﬁWﬂ'ﬂ"Sﬂ'“MTbM@Yﬂ}ém'"ﬂbt’@i‘t‘(ﬁBut yl-1

| car bonyl ) val yl ) am no}butyl) -
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(R -(2- 25R)-phenylitigigsti@in-Dxarbosmi@l peri di n-2(S)-carboxam d, N-tert-Butyl-1
- {2(R) - hy dt-eoryBulyHHTBEYNBERY oty bdbdn Vet o) BIF)- Ak pBd-Jusidhsol)- BIFIRARA UL Y ) -
(R) - ((4, 6-(piekinyibiofpiperidin-F($Kdansoxhimity | ) oxy) pi peri di n-2(S) - car boxam d,
N- t ersd - But N-keréButyl-1-{2(R)-hydroxy-4-phenyl-3(S)-{{N-{(2- pyrldlnylmethoxy)carbonyl}lsoleucyl}ammo}butyl}-

- ( 2( R) - hy de(Rpppenyipjphediny2(S)Da®@pxafmfdN- ( 2- chi nol i nyl car bonyl ) val yl } am no) butyl }-4
(R -f(4- n%!‘dﬂwtﬂ&'kiﬂ?(ﬁ]-(hortavlww)ﬂmg}9rmﬁmwdm2€-g)enﬂwfﬁb%&1ﬁ?ﬂyﬂdswlﬂ“0)
N-t er t - ButBjteridio-2(3 xy-4-phenyl -3(S) - {{N-(2-chinolinyl carbonyl)valyl}
ani no} but }‘Qfﬁ? H(I-; (§) nzyloxycarbonylammo) 2(R)-hydroxy-4-phenylbutyl}-4(R)-(4-pyridinyithio)-
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pyndmylthuo)plpendm 2(S)-carboxamid,

N-tert-Butyl-1-{3(S)-{ {N-(benzyloxycarbonyl)valyl}amino}-2(R)-hydroxy-4-phenylbutyl}-4(R)-(4-
&6 pyridinylthio)piperidin-2(S)-carboxamid,

N-tert-Butyl-1-{3(S)-{{N- (benzyloxycarbonyl)valyl}amino}-z(R) hydroxy-4-phenylbutyl}-4(R)-(2-

pyrimidinylthio)piperidin-2(S)-carboxamid,

N-tert-Butyl-1-{3(S)-{{N-(benzyloxycarbonyl)valyl}amino}-2(R)-hydroxy-4-phenylbuty!}-4(R)-(4,6-
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‘N-tért-Butyl-1
{2( R) - hydr oxy- 4- pheny]| - 3(8) {{ E§’20 é‘é&l I nyI car bonyl ) val yl }am no} butyl }-4

" (R -{(2- pyridinylnethyl)sulfonyl) pi peridi n-2(S)-car boxam d, 40 .
N-tert-Butyl-1-{2(R)-hydroxy-4-phenyl -3(S)-{{N-(2-chinolinyl carbonyl)valyl ~
am no) but yldjmetHyFd-pyritn@inyjojigéridiy-2@Spdatbskantia)| f onyl ) pi peri di n-2(S) - car boxam d,
N-t ert - But W-teft-Bufj (- RIS o-@sieybxypdBonyiivaigif aninol-2(Ry-tytirediis-pRenybityiF-ampony| ) val yl e
am no) but y l{dgenA/fikid)pipdridin-2(8)ycarbxamidnet hyl ) sul f onyl ) pi peri di n-2(S) - car boxami d,
N-t ert - But W-tef-BuR - RRAMIvHropSHNbDRYdthyBI-Brpyifib@hydirminaitariopyivalyipeny | ) val yI }
am nojs but yphényltiR)-4(@R2(phenyRhitipiped@n-2(S)-carboxamid,
nyl sul f onyINrigrtRutyl-tH{2AR) 2y Epxy ctphpnyk B {dN- {@hinelinylc@panyljvalit}amino}butyl}-4(R)-(2-

- (2( R) - hy drginyidimyithiplein dmf-?@%)? %Q"RF‘ 2- chi nol i nyl car bonyl )valgll yam nol butyl }-4
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am no} but yl
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(R)-(4- pyMN-@ruByveiia P <ﬁx{zw;chmaw's§seawwawl}ammo} uty1}-4(R)-{(4-
N-t e*t - But Pyridiy thisApie TR i car banyl ) val yl)
amn O}ODut y| telzf I ) ydroxy- 4-phen 3(S) {{N (2 ch noll lcarbonyl)valyl}ammo}b¥.|tyl}-4(R) -(2-
di et hyl - 4P gﬁ“\ © \ f'ﬂ“%‘ﬂﬁ?@ car hoxani d
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(R - (& pyr Nefertpuigtt-§20R)h ey Fepheng- 3(8)2{!3;}2—@@Itnwlxabmmvalmmubu&uwﬂl)-{(e

-f3(S) - {{(Eyr@lmdlmtbvlhylfmﬁ)@mmdy\)%%@arwx)iam no) - 2(.R) - hydr oxy- 4- phonyl butyl ) 4(R)

-{(3- pyri YrtefBuiwk %Ihvd!?mﬁpemytﬁ(ﬁ ={Pi-@rchinglinigeatkonyialyl NminsfhutyBeA(RH(41 :
AYfP

-f3(S QV@'"E'H‘P?‘Y' & anmi no)-2 dro 4- phonyl but vyl
AR {(g teft-Bu yrizsﬁ)ﬁ rexwmv A engyw%amoéxiivavﬁa@moﬁw}%’cﬂs@tynyv&y b

t E?é)sgl ED(EIPiNO‘F rﬁ?{‘z ' 1 ?.FH-EY% | :}(S)-{¥N -(2- chpfllolmylgarbon%)valyl%a% r?o}tfb(w} 4(,:4)4 pyridinyl

N-t ert - But Y"d eipan X oxy- 4. ph

enyl but yl } d (R h eﬁ '9 &(?ny%:(a%fﬁ/yava% (24 th@ﬁ%@w@%

Nt ert - But 4- phenyl

but yl }-4( R))?,Jz, i'l g:fgg ?@ﬁ' llé%ag) I&Q%Haﬁ\(% E}é’?{(ﬁﬁﬁt yl-1 :

“£3(9) - {{ ( Rerlro %i ARan sy eqldut y1 - 4(R

)-(4- pyri r:amynh'gmsgmpaﬁﬁd as)rha.% @m&ar ammd @"’Per t %mﬂbupl?

-{3(S)-{{( rt5rr-éh19lh LRMRRIRRY )mérbmas)l{l[r@-mdﬂmlmﬂéalﬂsanhyﬂhwlgﬂcmmyjbbww })4(R

) - (4-55 (R)-(phenylthio)piperidin—2(S)-carboxamid,
N-tert-Butyl-1-{2(R)-hydroxy-4-phenyl-3(S)-{{N-(2-chinolinylcarbonyl)asparaginyl}amino}buty(}-4(R)-{-
(4,6-dimethyl-2-pyrimidinyijthio}piperidin-2(S)-carboxamid,
N-tert-Butyl-1-{2(R)-hydroxy-4-phenyl-3(S)-{{N-({2-chinolinylcarbonyl)asparaginyl}amino}butyl}-4(R)-(2-
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25 * pyridinylthio)piperidin-2(S)-carboxamd,

N-tert-Butyl-1-{3(S)-{{(2, 6- dlflg p%g%%ﬁarbonyl}am no} - 2(R) hydr oxy- 4- ph

enyi But yl) - 4( R) -(4- pyridinylthi ?;9 2(S)-carboxam d und

N-tert-Butyl - '

-13(S) - {{(gyrﬂ,dmrmgp,ﬁg}gh)éksy_ggmrglgar bonyl I am no} - 2(R) - hydr oxy- 4- phonyl but yl

Y. 4(R) - (4- NHbrt-Buty-1-{2(R)-hifdxly pnahbntd(e)qmz%mnﬂw&r \)@(Nﬁ%rhﬂ%am d. 30 7.

Phar mazeut aspalag@nyfidmmBy5enalR}-htdoxybipdrian 2@)carktixiifsg,Ver bi ndung, wie sie in

Anspr uch 1 Nategeiighri2(R)-ajdroxpa@hengh- sy NG 2RISR BLBRDESBamRbBuRYON und

ei nensphar (RX{@wiiidinyimebhyithic)hibaridini2(S)-esrbdxamid, & Verwendung ei ner Verb| ndung,

Wi e sie i nNAersButyaR(2(R)-tekdxpitphdnylriS)-{{N@ehindinylctbohiksndiaing utylpagychba- 35

ron Sal zes(pHenyisuifohOpipetida-ZA®-cabedrmidng ei nes Medi kanents zur Behandl ung von

HI V- | nf ekt NderéRutie-{a(Rivbrdouirénhengl-3(S¥d {N-@ivhipsiingicarbohid tett-bith igyigyteming3butyl}-4-

Ver bi ndung(frérpypdipyisifonylpipgfidin-2(Blecaibpxamisls pr uch 1 definiert ist, oder eines

t her al8eut i §tf?ft'l‘|‘t!§ﬂdﬁ@é{P!@FPXB&BF@ﬂtP&ﬁH{NJﬁ%m"zlé@rh?wl)dﬁﬂ-b\}whm&mlb@bwwm-t et:

40 R!&@WFH\’P"&'MW Prpatpeamidor el 2 X- NH 0 Y 45 2 50 worin

X und R1 wWYEeTRutAHLSE R sld 31'R‘i‘P@W’a@WHﬂ“'"Wfﬂ)'éY%Whm'Pvtﬂ}'ﬁ@h{@mx ani d

der Forrrelp 'd$ "‘9lty Ay "d °I?"1 11111111 11113 EP 0560268 Bi y HN 5 °

C(O N gnylrrmi;:-{ pe 218 :’g&g °W°XW‘§WHF'@'P?}r?@'é‘yﬁ"?ﬁyéfﬂhe'yfbﬂﬁ'}"'m Reakt | on

brlngt u der Fo r hal i n
R R ISR TR

R',R2und( fﬁ

)
22,00 NP A ;ﬂ};ﬁfﬁ, ‘é‘f“'“‘g Ao facktaming A6 hycrpy L hem AR, i o,

Mt ebnem Nigasiy B(s n_m%rb gw&lgmmo}{@-ﬁm%ﬁﬁy%uw 4Rilfs- Reaktion

bringt, V\o,ﬁyln&nﬁﬁh.aﬁ w e in diésen Anspruch
defini ert, Nuere- alutme{a(s;mzepdmmenvwamomﬁyammo}ﬂan)-ﬂﬁ%mphanmwml @den, worin
X R3C(O opiedmﬂ&émbiﬂﬁ(@)-camxamm e in diesem Anspruch definiert, und Rl, R2
und Y W e WNtertiBubyd{8(8RE{[RSidhlotbaériyidatboby!Jaininal-2(RchyBrossprenpisetyl)asRiesn | st oder
(c) dcaB mamvridngihidpirbridmeA(®)ygarde@mEor nel 4, worin R, R2 und Y wie in diesem
Anspruch diferhBuid-{3Eh{(2, 6313'uorphenvl)carhor@ggmma)-hgdrmg-mpuu|mgm4t els mt
ei ner a- AnRYfgjaytipleiperisin-Arcarbexanid NPMEHRS - COOH koppel t, worin X und RS wie in
Es em AnsifeitRptda3@E) ﬂ@tﬂugrr&mpthv!mvrnnmbem}gpmebz(weroxmmemmwmm— For nel

u er hal V@ﬂ“V'tU\HP'P?f'dR'a(%arb%Em'dnd Y wie in di esem Anspruch definiert sind
und B%das vaI entcﬁ di kal -NHCHRSC(Q) - ist, worin R5 wie in diesem

un

e Merbind spruch rt |
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8. Verwendung einer _Verbindung, wie sie in Anspruch 1 definiert ist, oder sines therapeutisch brauchba-
35 ren Salzes davon flir die Herstellung eines Medikaments zur Behandlung von HIV-Infoktionen beim
Menschen.

9. Verfahren zur Herstellung einer Verbindung der Formel 1, wie sie in Anspruch 1 definiert ist, oder eines
therapeutisch brauchbaren S#ureadditionssalzes davon, welches beinhaltet:

40 (a) daB man ein Epoxid der Formel 2
X-NH \/‘\f

&
m‘
o E
"l

50
- worin X und R! wie in Anspruch 1 definiert sind, mit einem Piperidincarboxamid der Formel 3

55

R

) I,



402 (ONHR R~~~ 45 worin R, R2, RS und Y wie in diesem Anspruch definiert
sind, mt einemreaktiven Derl vat E‘ﬁedsﬁisﬁ Qjsaure X-OH zur Reaktion bringt,
worifm X R3C(O) odor RS3ACCH2C(O) i st e’in diesem Anspruch definiert, um
di e entsprechende Verbindung der Fornel 1 zu erhalten, worin X R3C(O 50
oder R3ACCH2C(O) ist, wie in diesem Anspruch definiert, Rl, R2 und Y wie in
di esem Anspruch ‘definiert sind und B d | ente Radl kal - NHCHR5C( O) -
ist, worin R5 wie in diesem Anspruch deéfinilert ist; und (e) daB nman, falls
gewOwscht di e Ver bi ndung der For nel 1¥i€ sie in den vorher gehenden
Absfitzen (a), (b), (c) oder (d) erhalte wurde in ein entsprechendes

t herapeuti sch brauchbares Sli ureaddi - 55C(O)NHR tionssal z UoerfUnrt. -

piiij 45 111JI MI! 11 11 EP 0 560 268 Bi Revendl cations 1. Conpose de
formule 1 5 03 10

C(O NHR RY dans | aquelle représente R30 RS% u R3NR4§382 00
est (iYeal kyl goqmﬁzé;np(ymle h|3 efiniert smd zur (\é}; §9|e ﬁ:& er
(iii) phdnyl eforpRe Ieéha Yy ’t’JB‘sf‘1 H‘9 P 5ic0t varhandpr sy ader
inferieur ou 48 efemdyng d8h Ie di substl tue dans | equel chacun
des deux substltuants est |ndependannent al kyl e inferieur ou hal ogeno; (iv)
phenyl al kyl e i nferieur ou phenyl al kyle infeti e % |oquel la partie

aromatlsque est nonosubsti- tuee avec% hydr oxyl e, al kyle inferieur
ou al coxy inferieur, 25 (v) 1-nap “naphtyle, (vi) (Het) ou

(Hot)-(al kyl e inf eri eur) o0 Het repr e un r &di cal, h6terocycli que
@oval ent a ci ng ou Si X somretsqg@?@z;nt un oG(QYERX het er oat ones chol si s
parm l,,azote, |'oxygene et le s ou bien (vii) 2-quinolinyle ou
3-quinolinyle, et 30 R4 repPdsente I hy4dr ogene ou al kyle inferieur; ou
bien X represente RBAOCH2C(O) 00O RI A represente phenyle, ou phenyle
nonosubstitue, disubstitue ou trisubstitue dans |equel chaque substituant
est i nd~pendamosm®R',aR%kyideY | wié dv idissam daspineeh sipg), it einbyn paktiven Pesivat disent e
| e radizeal di Gaiberstiure N-RIHRICR@Ktion dnisgt| werineX O} efiar REOHICED) i) wo iy igpamy i ;
cycl oal kyl e i pﬁ\mrucwpﬂmzcyrm@mrﬁsyreehem rpiedypg derafogral d Furgrbaiprs wpsn X REG(O)
phenyl net hyl e 0des R* A0k P®) ishierin dissemmnspiuchigfiniert, ung fij B ynd X "ﬂ?/@cf"eﬁgfﬂf‘ﬁ?w'é
car boxyl e, al GQ'WE,‘&!"BB

M m _ngcar bonyl e a k r| ey
aicht ?’WF%U?‘ odgy a,‘r
ém/nocar bony! &) gep apn die P"é"”f‘%?"éff’" é{’ﬁ'i'% 8& iqin d x °” s'"lt
' hydr 3%ene, I'fh? s '“e'a| 'f“B? °' 8’ 9 ﬁ%dé pP°
eFPﬁl |ﬁ m eWA ert snl é@é}:\\ |e e ec In 002 j I

repr esente al 1 2u erhalten n X R‘ le m sﬁé’ﬁ

f rh iNOI’I
e Ve gLn?e kgl ﬁn& gr‘&wah ?’el‘l eur,; ny ITEt 'EOd?)ru

hydr oxyl e, %fm 9{,#
phenyl thyle nosu stltu ec hal ogeno, hydroxyle aIker inferieur ou
al coxy 1 nferl eur; ou bien Y reprdsente WCH2)rZ oO Wrepresente oxo, thio,

sul finyle ou sul fonyl e, Z represente al kyl egynfest Y

HNCHRCONH  E

\_/\/N
40 ' z 2
/©/ C(O)NHR
‘ .
R
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worin RY, R%, R® und Y wie in diesem Anspruch definiert sind, mit einem reaktiven Derivat der
Carbonsiure X-OH zur Reaktion bringt, worin X R3C(O) oder R**OCH.C(O) ist, wie in diesem
Anspruch definiert, um die entsprechende Verbindung der Formel 1 zu erhalten, worin X R3G(O)
50 oder R®AOCH:C(0) ist, wie in diesem Anspruch definiert, R', R? und Y wie in diesem Anspruch
definiert sind und B das divalente Radikal -NHCHR?C(0)- ist, worin R® wie in dlesem Anspruch
definiert ist; und
(e) daB man, falls gewtlinscht, die Verbindung der Formel 1, wie sis in den vorhergehenden Absitzen
(a), (b), (c) oder (d) erhalten wurde, in ein entsprechendes therapeutisch brauchbares Sdureaddi-
55 tionssalz Uberflhrt.
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- phenyl e ou phenyl e nonosubstitue avec hal ogeno, hydroxyle, alkyle inferieur
ou al coxy inferieur; ou (Het) cé}é;@&i f tel quo dMini dans cette

“revéndication, et n est zero ou un; ou sel d addition d' acide 45

t her apeut i quenent accept abl e de ceIU|4C|; dans loquel le terme "al kyle

I nf 6r 1 qRévendicaleils OU en conbi nai son avec un autre radical, represente un

radi cal alkyle lin6aire contenant de 1 & 6 atones de carbone ou un radical

al kyl e 1r aGanfposs dsdforinleant 3 ou 4. at ones de carbone; le torne "cycl oal kyl e

inferieur”, soul ou en conbinai son avec un autre radical, represente un 50

radi €al hydrocarbone cyclique sature contenant dg 3 A 6 atonmes de carbone;

et le terne "alcoxy inf~rieur" represeoae cal alcoxy lineaire
contenant de 1 A 6 atones de c%@QWrad cal alcoxy ram fi6 contenant
3 ou 4 atones de carbone. 2. Conpos revendi cation | dans |equel X

repraesnte R30C(O), R3C(O ou R3INRAGEO 00 55 , represente al kyle
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Conposi tion p ar gue co rendn un conpose sel on Ia revendlcatlon 1
ou un sel therapeut| quenent acceptable de celui-ci, et un v6hicule

phar macout i quonent acceptable. 45 & Utilisation d un commpose selon |a
revendi cation 1 ou d' un sel therapoutiquenent acceptable de celui-ci pour
| a pseparation d' un nmedi canent pour traiter les infections & VIH chez un
hummain. 9. Procedd de preparation d' un conpos4 de fornule 1 selon |a
revendi cation 1, ou d'un sel d' addition 50 d' aci de t hérapeuti quenent

accept abl e, conprenant: 55
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EP 0 860 268 Bi (a) la r6action d un epoxyde de formule 2 10 dans | aquelle
X et R sont tels que definis dansEkg’%v g1cation 1, avec un
pi per *di necar boxani de de fornule 3 %? HHR 25 dans laquelle R2 et Y
sont tels que definis ici, pour obtenir | e conpose de formule 1

correspondant @{laX¥sackdn d'uifdpdkydedestlie el s que definis ici et B est absent;
ou (b) Ia r6action d un conpose de fornmule 4 30 35

C(ONHR R 40 dans laquelle R, R2 et Y sont tels gquo d6finis dans cette
revendi cation, avec un derive reactif deXMWr boxyl i que X-OH dans

| equel X represente R3C(O ou RSAOCI 2C(O) co efini dans cette

revendi catl on, pour obtenir |e conpose de~fopiul e 1 correspondant 00 X
représente R3C(O ou R3ACCH2C(O conme i dans cette revendication, et
R, R2 et Y sont tels quo dMinis dans 45 revendi cation ot B

est absent; ou (c) |e couplage du coﬁpose de formule 4, dans laquelle R,
R2 et Y'%ont tels que définis dans cette reyendication, avec un

a- am noaci de de fornmul e X- NHCHR5COOH dans laquelle X et R5 sont tels quo
ddfinis dans cette revendicati en presence d'u gnt de coupl a oy
bt eni 1 |'e confisasealls K37 et % P ABRIRALR vathaRA Y serin B InEa R,
que definis danscette revendication et B 50 represente | e radical
di val enf -NHCHR5C( O) - dans |l equel R5 est tel que defini dans cette
revendi ca- tion; ou 55 * C L M S Ly EP 0660268 Bi (d) |la

reaction d un conpos6 de fornmule 5 5 H2Nal R
CLO/NH C( O NHR2 10 HN R dans laquelle R, R2,
Rs et Ygsont tols que d~finis dans cotte“yevendi cation, avec un dé6riv6
réactif de 15 | ' aci de carboxylique K-OH dans | equel X reprdsente

R3C(O ou RSACCH2C(O) comme d~fini dans cetQ)¥HR evendi cati on pour obtenir |e
conpose de fornmulo 1 correspondant oO X re%—sente R3C( O ou R3ACCH2C( O
commo d~fini dans cette revendication, R, et Y sont tels que ddfinis
dans cetd e revendication et B reprdsente | e radical divalent -NHCHRSC(O) -
dans | oquel R59a88{aqyelle RYeioY 0t tpin uaiddiials ishpeus opterirda goreresd dmforeile Deprrespondant ¢)
si on e souhaf}¥% R'\FE of ¥ senttels apeddfinip ichiet Bashabeeb oe fornmule 1, tel qu'il est
obt enu dans | e®)@&aptiopdan gprposydafpraiedy) - (b), (c) ou (d), on un sel
d\addi tLoon d' aci de th~rapeuti quenent acceptabl e corre§pondant. 25 30 35

S OB

= |

2
35 C(O)NHR

b

4

dans laquells R', R2 et Y sont tels que définis dans cette revendication, avec un dérivé réactif de
lacide carboxylique X-OH dans lequel X représente R3C(0) ou R®*OCH.C(0) comme défini dans
cette revendication, pour obtenir le composé de formule 1 correspondant ol X représente RC(0) ou
R*A0CH.C(0) comme défini dans cette revendication, et R', R2 et Y sont tels que définis dans cette
45 reveondication et B est absent; ou
() le couplage du composé de formule 4, dans laquelle R', R? et Y sont tels que définis dans cette
revendication, avec un a-aminoacide de formule X-NHCHRSCOOH dans laquelle X et R® sont tels
que définis dans cefte revendication en présence d'un agent de couplage pour obtenir le composé
de formule 1 correspondant oli X, R!, R2 et Y sont tels que définis dans cette revendication et B
50 roprésents lo radical divalent -NHCHR® C(0O)- dans lequel R® est tel que défini dans cette revendica-
tion; ou
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{d) la réaction d'un composé de formule 5

Y
- HNCHR'CIONH, 3
’ | o NN
CIOINHR'

10 ' R

- dans laquelle R', R2, RS et Y sont tels que définis dans cette revendication, avec un dérivé réactif de

15 I'acide carboxylique X-OH dans lequel X représente R*C(0) ou R**OCH.C(0O) comme défini dans
cette revendication pour obtenir le composé de formule 1 correspondant oli X représente R2C(O) ou
R®*0CH.C(0) comme défini dans cette revendication, R', R2 et Y sont tels que définis dans cette
revendication et B représente le radical divalent -NHCHR® C(O)- dans lequel R® est tel que défini

W, dans cette revendication; et
20 (e) si on le souhaite, la transformation du composé de formule 1, tel qu'il est obtenu dans les
sections précédentes (a), (b), (c) ou (d), en un sel d'addition d'acide thérapsutiquement accepiable
correspondant.
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